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THE TABULAR VIEW 





OR the possibly doubtful honor of labeling the puz- 

zling times in which we live, according to some 
commentators, electricity has but one serious rival. In 
so many ways and for so many things do we depend 
upon the lens — for amusement, record, health, investi- 
gation — that to call this the age of the lens appeals to 
them as reasonably accurate. The Review is content 
with remarking the diverse virtues of the lens, the ex- 
tremes of its usefulness, suggested in two articles this 
month. Contour of the far-flung jungle, configuration of 
the microscopic fiber, each is by its aid added to man’s 
working knowledge. @ Harotp G. Crow ey, ’23, as 
chief of the air survey unit of the Papua Oil Develop- 
ment Company, Ltd., which mapped the New Guinea 
jungle, relates high lights in his recent years (page 163). 
Before his work in New Guinea, he took part in air opera- 
tions for the two Forbes-Grenfell-MacMillan expedi- 
tions for the mapping of the Labrador Coast, the story 
of which he told in The Review for February, 1933. The 
economic aspects of the New Guinea oil search are not 
touched upon in his present article, since as explorer he 
was not concerned with that phase of the development. 
@ The second votary of the lens who contributes to 
The Review this month (page 166) is likewise familiar: 
Classmate of Mr. Crowley, Epwarp R. Scuwarz, as 
professor of textile engineering at the Institute, has 
been in the forefront of the effort to rationalize the 
utilization of fibers. Ability to manufacture artificial 
fibers, which has already given rise to great industries, 
may in time become ability to design and construct 
fibers of special fitness for special tasks; it is this provoc- 
ative possibility with which Professor Schwarz is cur- 
rently concerned. @ Antiquary of applied technology, 
L. L. Tuwine, ’03, who in The Review for October, 
1934, rescued from near oblivion a pioneer in the applica- 
tion of electricity, now (page 169) tells of two early ex- 
perimenters with the art of automobility. His article is 
another outgrowth of an avocation that turned into a 
profession when, after riding for years the hobby of 
collecting data on the history of technology, he became 
connected with the New York Museum of Science and 
Industry. @ Another aspect of transportation is com- 
mented upon in this issue by Jayson C, BALsBAvuGH, ’24, 
Associate Professor of Electric Power and Distribution, 
who reviews Lucius Beebe’s “ High Iron” with the inter- 
est of both teacher and aficionado (page 160). 


O the Cover Club this month comes as a new mem- 

ber, CLayton D. Grover, ’22, whose photograph of 
a freshly bedecked buoy was taken at the United States 
Lighthouse Service depot at Woods Hole, Mass. @ Pro- 
posal that The Review publish monthly a list of staff 
papers to supplement the list of alumni publications now 
carried was made in our November issue by Professor 
Leicester F. Hamilton, 14. Response to the editorial 
query thereto appended has thus far been scattering; 
failing further expression of desire by readers, The Re- 
view presents no list, waits. 
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Just for Fun! 


A CHALLENGE 


TO YOUR INGENUITY 


FIVE coins, arranged as in (a) below, are to 

be shifted into arrangement (b), using only 
four accurate sliding moves [such as the move 
shown in (c)]. There is no restriction on 
the position of arrangement (b) relative to (a), 
but the new location of any coin moved must be 


(a) (c) (d) 


te 28 Be oe 


fixed by definite contact with two other coins: 
estimated contacts [to form straight lines, as 
in (d)] are not allowed. Move only one coin 
at a time, without lifting. 

Our analysis of this old puzzle shows that 
there are no less than twenty-four straight- 
forward solutions — but they are amazingly 
elusive! How many can you find? 





We specialize in solving problems for industry. 
Write for information on our 
“GUARANTEED RESEARCH SERVICE” 


CALIBRON PRODUCTS, INC. 
West Orange, New Jersey 
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THE REAL MECHANI: 
APPRECIATES ITS WORTH 


The Cambridge Exhaust Gas Tester shows the mechanic 
exactly the air-fuel ratio, thus enabling him to accurately 
adjust the carburetor without loss of time. The real me- 
chanic appreciates and consistently uses this scientific aid. 
The Cambridge is a rugged, precision instrument that 
operates as well on the road as in the shop. Fleet owners 
who keep complete cost records show substantial savings 
in fuel through more accurate carburetor adjustment. 


Send for Literature 
CAMBRIDGE INSTRUMENT CO., INC. 
3732 Grand Central Terminal New York City 


CAMBRIDGE 
EXHAUST GAS TESTER 
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—OVER 2300 
BROWN & SHARPE 
TOOLS 


... Modern Design 
... Reliable Accuracy 
... listed in Catalog No. 33 


—a complete line of pre- 
cision tools for exacting 


present-day requirements 


BROWN & SHARPE 
MFG. CO. 


BS Providence, R. I. 
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Further Aims for Management 


From WixuiaM A. Ruopes, ’12: 

If one might be so bold as to attempt supplementing President 
Compton’s summary of the problems of management in the December 
Review, one might add the following as specific objectives which are 
perhaps especially pertinent at the present time: 

(1) The production of goods and of services suitable in kind and in 
price for sale to the poorer populations. It so happens that this class of 
production requires the most costly and elaborate plant, the most 
skilled of technicians. 

(2) The employment of the poorer populations at work for which 
they are best fitted. This is repetitious hand labor, and an example of 
it is in the work of machine and instrument and commodity assembly. 
It very frequently pays to ship materials and parts to low-wage areas 
for hand labor and back to market for sale. It so happens that the class 
of goods containing a high percentage of handwork tends toward lux- 
ury products and is chiefly salable in the richer districts. 

It is by the applications of the principles of management so ably 


* stated by President Compton — supplements, after all, are secondary 


affairs — that more human desires are to be satisfied and the potential 
labor of those now idle or poorly occupied is to be utilized to the benefit 
of everyone concerned in all professions, work, and trades. 

New York, N.Y. 

Readers who wish to join Mr. Rhodes in further pro- 
jection of the fundamentals set up in President Comp- 
ton’s statement may desire reprints of the article, “‘ New 
Demands on Technology.” These may be obtained from 


The Review. 





RAWSON 
TWIN MULTIMETER 


29 ranges in less space than any near equivalent 
combination — size 12” x 8” x 6” 
RANGE OF MEASUREMENTS 
D.C. 1 microampere to 1 ampere 20 microvolts to 1000 volts 
A.C. (up to 3000 cycles) 

2 milliamperes to 3 amperes 60 millivolts to 1000 volts 
Rawson measuring instruments are the only ones having two pivot 
movements whose weight, when they are clamped for transit, is 
lifted from the jewel bearings. Electrical clamping does not accomplish 
this purpose. 

Acknowledged leaders in development of high sensitivity meters 


RAWSON Electrical Instrument Company 
100 Potter Street 
CAMBRIDGE, MASSACHUSETTS 


Special Apparatus 


Built to Order Chicago 


New York 
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THE SUREST WAY 


OF GETTING YOUR SHARE OF BUSINESS 


Is to go after it with the right kind 
of printed matter. . . . For nearly 
half a century we have been out- 
standing industrial printers, and 
operate a plant equipped for com- 
plete manufacture of effective 


Letterpress and Offset Printing. 


Te Murray Prine Company 


KENDALL SQUARE, CAMBRIDGE 
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peratures common to modern plants. They also find 


«+. your vital problem right now is a better product at 
a competitive cost; and improved materials may be 
the answer. Better re-check your material specifica- 
tions today for Molybdenum steels. They are continu- 
ally replacing other long established steels. 

Here’s a concrete case. Several important manufac- 
turers of steam generating equipment have adopted 
Carbon-Molybdenum steel for many different parts. 
They find it has the better elevated temperature prop- 
erties and creep strength necessary for the high tem- 


PRODUCERS OF FERRO-MOLYBDENUM, 


CALCIUM MOLYBDATE 


that it is suitable for welded construction (many in- 
stallations today are of welded construction). 

What is more, Carbon-Molybdenum steel not only 
meets the physical requirements exactly but also 
comes within the cost limitations that usually exist. 

We will gladly send our booklet, “Molybdenum in 
Steel”, containing a great deal of practical data, free 
to technical students and others interested in improved 


materials giving more per alloy dollar. 


AND MOLYBDENUM TRIOXIDE 


wie OGY 
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PUMPING 4 BILLION 
GALLONS of ACID WATER 


—@ PIPE 767 Zhe G-I.M. 


N THE March 1936 floods a number of connecting coal mines 

near Uniontown, Pennsylvania, were inundated. A sea of water 
—more than 4,000,000,000 gallons — completely filled the work- 
ings and soon became contaminated with sulphuric acid from 
sulphur in the coal strata. 


Two years ago when it was decided to pump out the mines it was 
discovered that this acid content was strong enough to attack and 
quickly destroy the 430 feet of 16” iron pipe required to raise 
the water to the surface. Estimating that the entire installation 
would have to be replaced at least two or three times, the engi- 
neers called in the G. T. M.—Goodyear Technical Man. 


Plioweld does the job 
BELTS On recommendation of the G.T. M. the entire 430 feet of pipe were 


MOLDED GOODS lined with Goodyear Plioweld acid-proof rubber, and the exterior 


“ 


HOSE Plioweld-covered to the water line. The 5" pump drive shaft was 
also sheathed with Plioweld. Three such installations with a com- 
PACKING bined capacity of 18,000 gallons per minute were sunk. 


Nine months later, the entire 4,000,000,000 
gallons of acid water was pumped out—with no 
harmful corrosion of equipment—and all three 
installations were put down intact in other 
mines. Goodyear Plioweld-lined equipment 
will give you this same positive protection and 
freedom from replacement expense in han- 
dling any acid, salt or alkali solution. For com- 
plete information write the G. T. M., care of 
Goodyear, Akron, Ohio, or Los Angeles, Cali- 
fornia—or call the nearest Goodyear Mechan- 
ical Rubber Goods Distributor. 
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This wind tunnel tests 
streamline model loco- 
motives at the Derby 
works of the London, 
Vidland and _ Scottish 
Railway 
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George A. Makaroff,’26 


FAR FORESTS 


Peaks and spurs in the Adirondacks with a foreground of trees that were 
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From Liége to the Sea 
\ GREAT engineering feat which might well have 





attracted more attention were it not for the 

long succession of crises in Europe will be com- 
pleted next summer when Belgium opens the Albert 
Canal, her new and potentially most important water- 
way. Winding its way across country from Liége, on the 
Meuse River, to Antwerp, the great North Sea port, 
the new canal will provide a much needed highway of 
commerce from Belgium’s rich coal and industrial 
districts to the seaboard. 

The Albert Canal, started in 1930, will cost some 
$500,000,000, and its completion is expected to swing 
to Antwerp the tide of commerce that now flows to Rot- 
terdam by way of the Meuse River and the Juliana 
Canal. In contrast with the existing system — a shallow 
waterway that leisurely winds across Belgium and at one 
place wanders into Holland, with consequent customs 
entanglements — the new canal is being constructed 
entirely within the borders of Belgium itself. 

The old canal route between Liége and Antwerp, 
which has been in ex- 
istence for many years, 
is slightly more than 96 
miles long and necessi- 
tates the tedious pas- 
sage of 23 locks. The 
new canal is nearly 78 
miles long, but because 
there are only six locks, 
the passage between 
the two cities will be 
very much faster. 

The new waterway 
will accommodate ves- 
sels up to 1,350 tons, 


























The Trend of Affairs 



















and special features of construction will permit ships 
to operate at full speed without endangering the banks 
of the canal by the effects of turbulence. 

The present competing waterway between Liége and 
Rotterdam .is 141 miles long, but because it can ac- 
commodate larger vessels than those that can navigate 
the present Liége-Antwerp Canal, it has carried a huge 
volume of traffic to the Dutch port. This route follows 
the Juliana Canal on the Meuse River and later joins 
the Waal River, southeast of Rotterdam. 

The new Albert Canal has a width of 85.3 feet on the 
bottom; its channel has a depth of 16.4 feet and meas- 
ures 11.48 feet at the sides. With the exception of three 
drawbridges near Antwerp, all bridges are fixed struc- 
tures built at a height to give ample clearance for any 
vessel using the waterway. Estimates indicate that the 
canal will have a traffic capacity of fifteen million tons 
of freight a year. This is many times greater than the 
maximum of the existing system between the Meuse 
and Antwerp. In order to facilitate traffic, large basins 
have been provided at each lock, permitting the rapid 
handling of vessels. Disturbance of the water during the 
process of filling and 
discharging the locks 
will be reduced to a 
minimum by means of 
new methods of control. 

Liége lies in the 
Meuse Valley near the 
eastern frontier of Bel- 
gium —a coal region. 
It is an _ important 
center for metal prod- 
ucts and is noted for 
its ordnance works, 
where much of Bel- 
gium’s arms and muni- 
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Fairbanks 


WHERE THE NETWORK CENTERS 


A section of N.B.C.’s main control desk, with lights representing the different studios and 85 stations on the coast-to-coast hookup — all 
under the operator’s control 


tions are manufactured. Near by are also diversified 
industria] plants for the construction of railroad 
equipment and machinery. Thus the new waterway 
will have significant military importance, in addition 
to its value to commerce. 

Determined to build a canal securely within the 
frontiers of Belgium, the government engineers turned 
their eyes from the line of least resistance along the 
paths of existing canals and streams, and boldly struck 
across the formidable plateau that stretches along the 
Meuse River. Here they lifted the canal over a ridge 
more than 330 feet in elevation. This difficult feat was 
accomplished without compromise with the require- 
ment that the water supply flow from the Meuse to 
Antwerp. Thus the canal progresses from the valley of 
the Meuse and dips into the watershed of the River 
Scheldt near Antwerp. This undertaking necessitated 
enormous cuts through solid rock, clay, and unstable 
subsoil. The vast amount of material excavated was 
used in building embankments along the route where the 
new canal was superimposed on the old waterway. 


Rhumbatrons and Electrons 


O the electrical communications art of tomorrow 
efficient devices capable of generating, modulating, 
and receiving electric waves of but a few centimeters in 
length will be essential. By many noteworthy advances, 
the ordinary vacuum tube has been refined, reshaped, 
and generally overhauled until, watchlike, it is beautiful 


and indispensable and is a precision instrument as well. 
Despite these remarkable developments since the in- 
troduction of the historic audion of Dr. Lee De Forest 
in 1906, the communications engineer has been awaiting 
the contribution that would be to the art of tomorrow 
what the audion was to the communications art of the 
last three decades. 

A dynamic group of researchers on the West Coast 
has turned the trick. Four members of the physics de- 
partment of Stanford University — two brothers, Rus- 
sell H. and Sigurd F. Varian, William W. Hansen (Na- 
tional Research Fellow at M.I.T. in 1933-1934), and 
David L. Webster (Assistant Professor of Physics at 
the Institute in 1919-1920) — are the workers con- 
cerned. At a recent colloquium of the Institute’s De- 
partment of Electrical Engineering, Dr. Webster told 
for the first time of the development of a new type 
of ultrahigh-frequency generator and receiver working 
on principles strikingly different from those of the ordi- 
nary vacuum tube. Known in one of its embodiments 
as a klystron, the new device has overcome the objec- 
tionable features that have so long limited the applica- 
tions of present-day tubes in the ultrahigh-frequency 
and communications field. 

In the klystron a beam of electrons representing a 
constant current is sent through two resonant metal 
containers, known classically as rhumbatrons by the 
research workers at Stanford. In the first rhumbatron 
is an oscillating electric field, parallel to the stream 
and of such strength as to change the speeds of the 
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electrons by appreciable fractions of their initial speed, 
accelerating some and slowing down others. After pass- 
ing this rhumbatron, the electrons with increased 
speeds begin to overtake those with decreased speeds 
which are ahead of them. This motion groups the elec- 
trons into bunches separated by relatively empty 
spaces. A considerable fraction of the energy of these 
groups can then be converted into power of high-fre- 
quency oscillations by passage of the stream through 
the second rhumbatron, within which is an oscillating 
electric field so changing synchronously as to take 
energy away from the electrons in the bunches. 

If the first rhumbatron (which is called the buncher) 
is driven by an external source of power, such as an 
antenna receiving radiation, and the electrons are strong 
enough to give the second rhumbatron (which is called 
the catcher) more power than the antenna gives to the 
buncher, the klystron is acting as an amplifier. If the 
buncher is driven by power received through a coupling 
loop or otherwise from the catcher, the klystron is 
acting as an oscillator. And finally, if the buncher is 
driven by power from both of these sources at once, 
the klystron is acting as a regenerative amplifier. 

It seems safe to state that this highly interesting 
development will lead the engineering and scientific 
world into a new era of ultrahigh-frequency technique. 
It is, for example, exactly the sort of device needed for 
the best operation of telephone lines using hollow pipes 
to guide high-frequency waves, as proposed by Wilmer 
L. Barrow, ’29, Assistant Professor in the Institute’s 
Department of Electrical Engineering, or for directed 
radio communication by means of his electromagnetic 
horns, essential to safe blind landing of airplanes. 


The News Flies 


ATEST step in speeding the news is the broadcasting 
of facsimile newspapers —a development which 
reached practicality in the closing weeks of the news- 
crowded year just behind us. Using ultrahigh frequency, 





Charies Phelps Cushing 
A pioneer filling station in Kansas City, Mo., in days before the 
name had reached the dictionaries. “Sometimes it supplies as 
many as 60 autos with gasoline in a single day,” said a news- 
paper observer 







International Nickel Company 


Her holds are nickel-lined for the bulk transportation of cor- 
rosives such as lye; her hull consists of welded steel channels. 
The twin-screw Diesel ship Dolomite 4, gross tonnage 5,500 


W9XZY, a radio facsimile broadeasting station oper- 
ated by the St. Louis Post-Dispatch, commenced the 
first regular facsimile newspaper service. No. 1 of 
Volume 1 of the first radio edition of the Post-Dispatch 
consisted of nine pages, eight and a half inches long, 
four columns wide, using regular seven-point type. 

Receiving sets — the first capable of handling high- 
frequency facsimile broadcasts — have been developed 
by the Radio Corporation of America. These are so 
designed that they start and stop automatically at the 
beginning and close of the broadcast. Fifteen minutes 
are required for the transmission of one page. Since 
these receivers work on ultrahigh frequencies, opera- 
tion during any hour of the day is possible; earlier experi- 
mental equipment employing standard broadcast wave- 
lengths could be used only in the early morning hours. 
Receivers are to be installed in public places for demon- 
strations within W9XZY’s broadcasting range of 20 to 
30 miles on 31,600 kilocycles. 





Charies Pheips Cushing 


And still in nostalgic vein — beginnings of bus business: a 

small-town liveryman of 1910 awaiting the fare of a passenger 

and, meanwhile, being tendered the open-mouthed admiration 
of youth 
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Bauhaus Resurgens? 


HE recent exhibition of the work of the German 
Bauhaus at the Museum of Modern Art in New 
York has created a storm of unobjective criticism and 
of unobjective praise. Such controversy is no new thing 
for the Bauhaus. It began with the opposition of con- 
servatives to the opening at Weimar in 1919. It per- 
sisted in the strong opposition of the craftsmen of 
Germany. Among the personnel it was noted in the 
departure of the pioneer, Itten, in 1923 because of 
disagreement over the conduct of a course, and in later 
criticism of the directors who succeeded Gropius. It 
ended in debacle when the present political leaders 
of Germany achieved “the illusion that modern furni- 
ture, flat-roofed architecture, and abstract painting 
were degenerate or Bolshevist,”” and closed the Bau- 
haus for good. It has renewed itself in this country 
in the unresolved con- 
fusion surrounding the row 
between the volatile Mo- 
holy-Nagy and the spon- 
sors of Chicago’s “New 
Bauhaus.” Now so much 
controversy does not cen- 
ter around a dead issue. So 
the question comes force- 
fully to us whether or not 
the exhibition and _ the 
catalogue are, as some peo- 
ple have suggested, “merely 
a belated wreath laid upon 
the tomb of brave events, 
important in their day but 
now of primarily historical 
interest.” 


STUDIES IN ANGULARITY 


- - - as the camera finds them 
variously embodied in Lake Su- 
perior ore docks, below; Hawai- 
ian sugar flume trestle, center; 
Boston Elevated Railway main- 
tenance shop, above 
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W. W. Drummey, '16 


At the outset the exhi- 
bition might serve to re- 
mind us how many of the 
Bauhauslers are now inthis 
country, influencing our 
theory and our practice of 
art education. Not only 
are Gropius and Breuer 
at Harvard University; 
Mies van der Rohe, Hil- 
bersheimer, and Peterhans 
are at Armour Institute, 
Chicago; Albers and Scha- 
winsky, at Black Mountain 
College in North Carolina. 
Former students teach at 
the Laboratory School of 
Industrial Design in New 
York and at the Southern 
California School of De- 
sign. Moreover, Moholy- 
Nagy, Bredendieck, and 
Kepes — lately departed 
from the New Bauhaus — 
will presumably come to light somewhere. With so much 
possible influence on our art students, one can no 
longer neglect the probable significance of the Bauhaus 
to America. 

The educational plan as carried out when the Bauhaus 
was in Germany laid equal emphasis on instruction in 
crafts and on instruction in form problems. Dexterity in 
the manual crafts was cultivated, however, not for its 
own sake but as a preparation for designing for mass 
production. The curriculum began with a preliminary 
course of one half year with elementary instruction 
in form and with practical (tactile and manipulative) 
experiments with different materials. Those who 
passed this were admitted to a workshop for a three- 
year course, after signing legal articles of apprentice- 
ship, entering on a craft which appealed to them. Fol- 
lowing this, selected men were educated in architecture 
for varying times depending on their capacities. All the 


C. EB. Patch, '02 
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courses were supplemented 
by lectures on more con- 
ventional subjects. The 
entire program was elas- 
tic, being based in some 
degree on Montessori prin- 
ciples. 

The exhibitions by the 
Bauhaus (including the 
recent one) have on the 
whole not been sufficiently 
selective with respect to 
these experimental de- 
signs. In their enthusiasm 
to show all sorts of stu- 
dent work, the Bauhaus- 
lers have contrived shows 
which, though suitable for 
educators, were likely to 
confuse the patron or the 
amateur of art. It is of 
course possible that the 
Bauhaus, like some other 
manifestations of current 
thinking in the arts, is at 
its best in writing and is at its worst in execution. 

However, it would be unfair to judge the Bauhaus 
and its methods solely by the criterion of results. As 
we shall see, the philosophy represents a drastic de- 
parture in thinking about art; and even 20 years, 
particularly 20 years of turmoil, are not enough to prove 
or disprove such a revolutionary thesis. Particularly one 
should not lean too heavily on criticism of failures in 
fields where the technological equipment was not equal 
to the ambition. It is characteristic of the Bauhaus 
that there was an intense and sometimes childlike in- 
terest in everything, and naturally such prying minds 
often went off the track. Bad derailments occurred in 
typography, in the theater, and in prefabrication. 
Notable arrivals at the destination other than in the 
distinguished architecture of Gropius and Breuer oc- 
curred in ceramics and textiles, and adequate perform- 
ances were registered in metalworking and illumina- 
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tion. Finally, the tubular-steel chairs by Breuer pretty 
clearly marked the start of a new era in chair design. 

But the past achievements of the Bauhaus are not 
important for America. If the Bauhaus is to mean any- 
thing here, it must be as an educational device. If its 
transplanted teachers do not develop ideas in their 
present students, nothing will happen. For it may truly 
be said of the Bauhaus that it is not a style, and may 
as truly be declared that if it should ever become a 
style, it would on that day be dead. There is still no 
sign of this sort of demise. 

Gropius stated long ago the principles on which Bau- 
haus teaching still theoretically rests. Some of these, 
particularly significant to America, are (1) that stu- 
dents will for the most part find their future in industry 
and mass production rather than in individual crafts- 
manship; (2) that teachers in schools of design should 
be men who are in advance of their profession rather 
than safely and academically in the rear guard; (3) 
that the school of design 
should synthesize all the 
arts, the practical and the 
fine; (4) that a faculty 
should include working 
artists whose primary job 
is not to teach but tocreate; 
(5) that thorough manual 
experience with materials 
is essential. 

The basic credo is per- 
haps best expressed by 
Gropius in a statement 
from Weimar in 1923: 
“True creative work can 
be done only by the man 
whose knowledge and mas- 


SOFTNESS OF CURVES 
. . . as the tide leaves them on 
the dangerous flats of the Wat- 
ternmeer between the estuaries of 
the Elbe and Weser on the North 
Sea. Photos by Ehrhardt 
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tery of the physical laws of statics, dynamics, optics, 
acoustics, equip him to give life and shape to his inner 
vision.”” This is a credo which also fascinates many an 
engineer and many a scientist. 

It is fair to say that, looked at from an engineer’s 
point of view, the actual effort of the Bauhaus to es- 
tablish a real mastery of science in its artists has been 
somewhat tentative. Ample attention has been paid to 
hand- and machine-working of materials, to their 
superficially observable properties, to their feel, their 
smell, their looks —in short, to those things which 
appeal to the artist — but there is little evidence of 
serious instruction in the science of materials or in the 
important principles of physics which bear on the prob- 
lems of construction, whether of building or of object. 
Perhaps in America the Bauhauslers will embrace an 
opportunity for that wider collaboration of workers 
which they may desire. But there is also room to ques- 
tion the thesis itself. Klee once wrote a letter in which 
he said in part: “We construct and we construct and 
yet intuition has its uses. Without it we can do a lot 
but not everything. One may work a long time, do dif- 
ferent things, many things, important things, but not 
everything.” It is still hard not to believe that art 
deals with intuitions and not with scientific principles. 
There are no formulas for esthetics. Nor would Gropius 
and his men of the Bauhaus have it 
otherwise, if they are read aright. All 
they insist perhaps is that the architect 
and the industrial artist of today have 
no right to work in an art-for-art’s-sake 
atmosphere, cannot do even half a job 
without the kind of technical back- 
ground from which the artist and archi- 
tect have for years fled in horror. For this 
seed brought at long last to America, 
nearly 20 years after it was sown in 
Europe, we must all give them thanks, 
even though we cannot now foresee the 
harvest.! 

1 The reader should examine “ Bauhaus, 1919- 

1928,” edited by Herbert Bayer, Walter and Ise 
Gropius, The Museum of Modern Art, New York, 
1938; also the new edition of “The New Vision,” 
by L. Moholy-Nagy, W. W. Norton and Com- 
pany, Inc., New York, 1938. Finally, to get a more 
dispassionate orientation of the Bauhaus, it would 
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“High Iron” 


By J. C. BALSBAUGH 


OTH the dramatic action and the tradition that 
have made of railroading one of the great sources 
of American folk song are well displayed in Lucius 
Beebe’s “High Iron” ?; it is therefore particularly 
satisfying to have such a book appear while we are in 
the midst of an acknowledged period of transition in 
the development of mass transport. Though the book 
is not intended to be a history of railroading or to 
trace the evolution of rail transport equipment and 
motive power, it is nevertheless bound to become a 
valuable addition to the literature of these subjects. The 
singular aptness of taste which Mr. Beebe shows in the 
selection of photographs making up the bulk of the 
volume assures it such a place. It is, in addition, unsur- 
passed in its portrayal of the romance and grandeur 
of steam and steel in the railroad legend. 

Mr. Beebe is fairly explicit in limiting the scope of 
his work; this is essentially an enthusiast’s book, 
which has been compiled and written of material that 
pleased the author, simply because it did please him. 
But since he is enthusiast enough to have pretty 
thorough knowledge of his subject, his book contains no 
glaring gaps. The evolution of steam power, for example, 

is very effectively presented in non- 
technical language yet with full atten- 
tion to the significance of wheel arrange- 
ment, the characteristics of steam power, 
the relative significance of tractive effort 
and horsepower rating, and the require- 
ments for passenger and freight service. 
Recent trends in steam power are clearly 
described, both through discussion of pro- 
portionally larger grate area and boiler, 
with consequent increased steaming ca- 
pacity at speed, and through explanation 
in terms of wheel arrangement involving 
the more general use of a four-wheel trail- 
ing truck. This development is one en- 


be well to consult “Cubism and Abstract Art,”” by 
Alfred H. Barr, Jr., The Museum of Modern Art, 
New York, 1936. 


2New York: Appleton-Century, 1938. 225 


pages, $5.00. 


Completed in December by the Texas State Highway Department from the designs of Terrell Bartlett, ’06, the Galveston Causeway connects 

the “ Atlantic City of the Gulf Coast” with the mainland. Its length is 8,194.5 feet; it has four 10-foot lanes. The draw span pictured at the 

right is a double-leaf bascule over the intercoastal canal, with a clear opening of 105 feet and unlimited vertical clearance. Design involved 
precautions against storm damage possible because of the city’s exposed position 
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Described in print by Frederick U. Adams in 1892, this application of streamlining was embodied in steel by the Baltimore and Ohio in 

1900 and is the first known example of a streamline train. Limitations imposed by the necessity of adapting Adams’ idea to existing equip- 

ment, and failure to make recommended modifications upon the locomotive led to unsatisfactory results in test runs. Unbroken side structure 

of the coaches, vestibule construction, and shrouding reaching nearly to the rails — all suggesting present-day practice — were contradicted 
bluntiy by the untouched locomotive, as the illustration shows 


forced by present demands that many passenger engines 
today must be able to cruise at speeds approximating 
100 miles per hour, and freight engines often approach 
the speeds conventionally reserved for passenger loco- 
motives in the immediate past. 

Streamlining has, as Mr. Beebe suggests, produced a 
reawakening of interest in railroad travel and the drama 
of railroading. Some of his photographs are of especial 
value in this regard, for they show clearly the tendency 
so to arrange the streamline shrouding of steam loco- 
motives that the dramatic portions of the machine — 
the boiler and drive rods particularly — shall not be 
obscured. Thus the personality of the steam engine, 
which is after all a thing distinct and apart from Diesels 
and electrics, is preserved. It is proper to record here that 
the first application of streamlining to passenger equip- 
ment was made by the Baltimore and Ohio in 1900, when 
an experimental train, shown in our illustration, was 
built from designs of Frederick U. Adams. Its similarity, 
in its continuous longitudinal structure and the shroud- 
ing of the understructure, to currently accepted methods 
speaks well for the vision of its designer. The tests to 
which it was put did not show econcmy in power require- 
ments over the conventional equipment of its day, prob- 
ably because it ran at the comparatively moderate speed of 
60 miles an hour, because cross-sectional and lateral! areas 
were increased, and because — possibly for purely senti- 
mental reasons — the locomotive was not streamlined. 

In discussing the field of application of steam motive 
power as compared to electrification and Diesel drive at 
present and in the immediate future, Mr. Beebe seems 
somewhat too pessimistic. As long as a generation ago, 
the virtues of electrification as against steam were 
discussed at great length, and some proponents of 
electrification predicted that a large percentage of rail- 
road mileage would no longer know the steam locomo- 
tive of the past. Not only the fact that this change has 
not taken place but also the fact that the reduction of 
those estimates of future electrification to a relatively 
small portion of total railroad mileage is due to the 
continued development of the steam locomotive and 
the characteristics inherent in it. 





While there is no doubt that Diesel power has a 
field of application both in switching and in high-speed 
passenger service, yet the developments of this type 
of power so far presented have not indicated that it 
will replace more than a small percentage of total 
railway steam motive power requirements. 


Problems in Steel 


Si EEL made in vacuum provides part of the material 
for a codperative attack on fundamental problems 
of the open-hearth process now going on in the labora- 
tories of the Institute’s Department of Metallurgy. 
Directed by Professor John Chipman, the investigation 
has as its aim the determination of scientific answers to 
a number of questions of basic importance in the manu- 
facture of man’s most used metal. 

While steel is in the liquid state during manufacture, 
it is in contact with slag and with gases. The reactions 
which occur between these and the molten metal are the 
focus of the Technology study. The main reactions are 
those having to do with the removal, by oxidation, of 
impurities in the raw materials — pig iron and scrap. 
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Reminiscent of the beginnings of sugar in Hawaii is this, the 
oldest locomotive on the island of Kauai 
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The impurities, principally carbon, silicon, and phos- 
phorus, rise from the melt to the slag floating on the 
surface, the oxidizing agent being iron oxide, part of 
which comes from the oxidation of the charge during 
melting and part of which is added in the form of iron 
ore. The slag is a mixture, then, of iron oxide, lime which 
is used to eliminate phosphorus from the melt, silica, 
and half a dozen other lesser materials. Removal of the 
principal impurities from the liquid steel to the liquid 
slag floating upon it is not an even process, for the silica, 
which is derived from the silicon — an incidental im- 
purity in all the materials going into the furnace — 
comes out relatively fast during the early stages of man- 
ufacture. Removal of the other two main impurities — 
carbon and phosphorus — however, is slow, and its rate 
determines the speed of manufacture. A heat now re- 
quires from 10 to 14 hours, a considerable portion of 
which — from 30 minutes to three or four hours — is 
used up in the removal of these two impurities. To 
determine whether this time can be cut is one of the 
objectives of the Technology researchers. 

Not only the speed of manufacture but also the qual- 
ity of the product is contemplated in the study. Once 
iron oxide has been got into the metal to serve as an 
oxidizing agent in the removal of impurities, one of two 
methods may be used in practice to solidify the metal. 
Each of these is conditioned to a great degree by the 
amount of iron oxide present. The first method involves 
the addition of a little manganese and the pouring of the 
molten steel into molds, where it solidifies, evolving 
much gas from the reaction of the carbon and the iron 
oxide. The resultant ingot is full of blowholes made by 


the gases, and these are subsequently welded together by 
forging or rolling. The steel thus made — rim steel, as it 
is called because of the fact that the ingots harden first 
in a rim around the inside of the mold — is of low-carbon 
grade which welds readily. 


M. I. T. Photo 
The vacuum induction furnace, tilted three-quarters of the way 
to pouring position in order to display its incasing drum and 
dome. Water, vacuum, and power lines also may be seen 
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The second method of solidification consists in adding 
to the molten metal some substance more reactive than 
iron in order to reduce the iron oxide. Silicon, aluminum, 
titanium, and zirconium are thus used. Molten steel so 
treated is quiet in the molds, without the effervescence 
of rim steel, because little gas is evolved, since the iron 
oxide has been reduced. It is hence called killed steel. 
High carbon content and alloy steels are thus made. The 
quality of rim steel depends upon the iron oxide content 
of the liquid metal because that determines the rate of 
elimination of gases and hence the location and size of 
blowholes. The quality of killed steel likewise depends 
upon the amount of iron oxide present because that 
determines the amount of deoxidizing agents which 
must be added, and because the deoxidizing process in- 
troduces into the steel certain amounts of oxides of other 
metals. The distribution of iron oxide thus has bearing 
on the quality of both finished products. 

Cutting down the time of manufacture and securing 
methods of quality control both hinge upon an under- 
standing of the mechanism of the removal of carbon 
from the steel. This is usually the slowest of the removal 
processes which have been mentioned. The rate at which 
it proceeds depends upon several steps, the slowest of 
which determines the speed of the whole chain. Of the 
series, the two major steps are the diffusion of iron oxide 
from the slag down into the metal and the subsequent 
bubbling out of the carbon in the form of carbon monox- 
ide gas. Which of these two controls the over-all rate of 
the carbon removal process is a question. If one is fast 
and the other slow, the faster one probably goes as far as 
it can and waits for the other to catch up. For this rea- 
son, study of each process in the absence of the other 
that is, of diffusion without regard to the gas reaction, 
and vice versa — is expected to be helpful. The slag 
reaction is now being investigated; the other will be 
considered later. 

From a purely scientific point of view quite apart from 
its practical implications, the study has interesting 
bearing on the general theory of solutions. The chemical 
laws governing the behavior of the solution of various 
materials in the liquid steel and of another set of mate- 
rials in the slag — about both of which present knowl- 
edge is slight — are of importance in that they may con- 
tribute to this theory. 

The empirical situation of open-hearth steelmaking 
appears, for instance, in the rule-of-thumb methods now 
used to determine the temperature of a melt. One way of 
doing so is to thrust a steel rod into the furnace and 
judge the temperature there by the rate at which, and 
the way in which, the rod is melted. Such methods are 
enforced upon the steelmaker by the lack of refractories 
tough enough to protect thermocouples against the 
intense heat of the process and the erosive action of the 
slag. Experimentation with various types of thermo- 
couple and with methods of protecting them by re- 
fractories is incidental to the Technology program. 

When it is desired to determine the iron oxide content 
of a sample directly, a metal must be used whose carbon 
content is so low that virtually no carbon monoxide gas 
will be formed during diffusion of the iron oxide and sub- 
sequently lost by bubbling out, thus eliminating oxygen. 
For direct determination to be (Continued on page 185) 





The Air and the Jungle 


How Plane and Camera Combine to Map Impenetrable Regions 
as the Search for Oil Proceeds in New Guinea 


By Haro.p G. CrRowLey 


APPING a tropical jungle area from the air has 
distinct advantages over trying to do the task 
on the ground; from the air one can expect at 

least to be able to see the forest in spite of the trees. Yet 
even if the topographer could simply fly across and take 
his pictures, and never have to establish bases in the 
jungle, never have to dodge snakes and crocodiles, never 
have to cope with malaria, spoiled food, torrential gales, 
swirling rivers, snarling natives, and so on — if, in short, 
he had to make no contact with the jungle itself, still 
one great and nearly constant hazard would remain to 
keep his life from becoming a glad, sweet song. This 
hindrance is that of poor visibility — from cloud forma- 
tions which develop suddenly while the plane is climb- 
ing, so that photography has become impossible by the 
time sufficient elevation has been reached; or from long 
periods of perverse weather which may hold the mapper 
fretting in his jungle camp while weeks plod slowly by. 

Of jungle areas, New Guinea, the locale 
of this narrative, has a full share. Sprawl- 
ing and basking under the equator, it is 
the world’s second largest island; its ap- 
proximately 310,000 square miles are 
roughly equivalent to five of our New 


Above. Dwarfed by the sur- 

rounding jungle is an_ oil- 

drilling camp on the Kikori 

River as seen by the nine-lensed 

camera from 1,000 feet. Scale, 
1:3,336 


Englands. The climate, ranging from the worst malarial 
regions known on earth, on the island’s southeast coast, 
to perpetual snow on the 15,000-foot mountains of the 
great central ranges, exhibits the greatest imaginable 
diversification of flora and fauna. Here are peoples un- 
seen and little known, animals that have been started 
far back on a quite different evolutionary tangent, 
birds of rainbowlike hue and exotic plumage, rivers 
navigable for hundreds of miles yet with terrific tidal 
bores, forests and plains nurtured by equatorial sun and 
the world’s second heaviest rainfall. 

Exploration for petroleum in portions of Papua, the 
southeasterly political division of New Guinea, was 
made possible in 1936, when the Papua Oil Development 
Company, Ltd., an Australian subsidiary of the Shell 
Company of Australia, Ltd., in turn an affiliate of the 
powerful Royal Dutch Shell group, received final author- 
ization from the Australian and Papuan governments to 
investigate the region. 

The area which was initially allotted to 
the Papua Oil Development concern con- 
sisted of 5,400,000 hectares, or about 20,000 
square miles. The Australian Shell com- 
pany’s only serious competitor received 
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a similar large area, and several small independents 
obtained rights to proportionally small regions. This 
initial area, bounded by the Gulf of Papua through- 
out its southern border, was comparatively easy of ac- 
cess through the large mouths of many rivers, while 
some other competitive concessions could be entered 
only by passage up rivers and through the Shell area. 
All the concessions stipulated that the geologic samples 
and interpretations and all maps and triangulation, 
both air and ground, should be made available to gov- 
ernment in due course. Other conditions of these leases 
had to do with the working, feeding, and general wel- 
fare of a large number (600) of an extremely low type of 
native labor, the bonding for emigration of a highly cos- 
mopolitan technical staff, and the arranging for ade- 
quate policing and suitable hospitalization for all. The 
most important part of the leases, however, was the 
reduced-area clause, which provided that at the end of 
one year (under certain conditions, extended for an- 
other year) the companies should relinquish their ex- 
ploratory work throughout the major areas and con- 
centrate on smaller tracts of their selection. 

Since for this entire region there were no topographi- 
cal maps worthy of the name and since most of the 
country is nearly devoid of all contour, it was decided 
to work from the air, using an air-mapping camera 
which would cover the maximum area with the least 
possibility of gaps and misses caused by navigational er- 
rors in the flying. The first air work to be done was of 
6,000 square miles in a continuous section, 200 miles 
long by 30 miles wide. Four flight lines the long way of 
this rectangle would provide sufficient coverage. 
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The crucial point in the program was the choice of 
sites for bases. In a region where rain is nearly continu- 
ous, advantage must be taken of any small bit of cloud- 
less sky, and this advantage is best obtained if the 
plane can be based as nearly as possible in the center of 
the area to be flown. The reason is obvious: The area 
can be covered piecemeal fashion when small patches of 
clear sky allow. Bodies of water to permit the use of an 
amphibian are plentiful throughout the region. Con- 
siderable thought was given to building at least one 
drome, but the idea was finally abandoned because of 
the heavy rainfall. Tropical airdromes in districts of 
continuous rain are costly in maintenance and unsatis- 
factory in use, for gullies and washouts render them 
dangerous and very frequently inoperative. That the 
rivers in such country are little better may be judged by 
the fact that the first plane acquired by the company 
had been cracked up and had sunk following the striking 
of an object during a water landing. Luck was good in 
this accident, for it was without fatality even though it 
occurred in a fast flowing, muddy, swirling jungle river 
abounding in crocodiles, snakes, and driftwood of all 
sizes, shapes, and degrees of submersion. This condition 
is a very real, constant, and highly hazardous menace 
and, together with the complete calm and glassy water 
condition offering so much worry and grief to seaplane 
operation, constitutes the most probable source of 
trouble to those who would map jungles from the air. 
The possibility of weather hazard is not high because the 
weather, though very bad and with heavy, nearly con- 
tinual rain, always acts in a reasonably predictable 


STEEL AGE AND STONE AGE MEET IN 
NEW GUINEA 
Above. A Conrad drill down to 7,000 meters on the Kikori. 
Below. A native hacks at his dugout with a stone adz 
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manner. We did not encounter any winds 

of magnitude enough to damage a moored 

seaplane, nor did we find any thunder or 
cumulus cloud too high to fly around or 
cloud layers too thick to fly through. 

This first plane was a Sikorsky S-38, a 
twin-engined, ten-year-old amphibian of 
not particularly brilliant performance. It 
had not proved entirely satisfactory not 
only because of low pay load and slow rate 
of climb but primarily because of slow 
take-off and attendant long take-off runs, 
with the possibility of striking nearly sub- 
merged driftwood somewhat proportional 
to the length of the run. 

The second plane was selected for its 
high performance generally and its ex- 
tremely quick water take-off principally. 
It was the American-built Grummann 
G-21 amphibian. This ship will get off 
smooth salt water in a dead calm with load 
right up to the legal limit (or considerably 
over this limit) in 10 or 12 seconds, a time 
interval corresponding to a distance of 
only 300 or 400 yards. The short distance 
ahead is always in continuous and easy 
vision. This ship also has a very high rate 
of climb, an extremely important char- 
acteristic for mapping work, especially in 
country where mapping weather is fortui- 
tous and always of short duration. It 
accomplishes a tremendous saving in the 
time required to cover a large region. 

A camera meeting the requirement of wide coverage 
with resulting reduced possibility of gaps because of 
navigational errors is the German nine-lensed machine 
built by Photogrammetrie G.m.b.H. of Munich. This 
precision instrument, weighing about 100 pounds and 
thus capable of being installed in flight by one man, is 
fully automatic, with timing interval controlled elec- 
trically by current from the plane’s starting accumula- 
tors. A red warning light shows five seconds before ex- 
posure time, and the operator then so adjusts the 
camera with its leveling bubbles and the pilot so flies the 
machine that the resulting exposure will show no tilt of 
camera axis from the vertical. The optical system is of 
one central and eight radially arranged lenses, all of a 
focal length of 5.35 centimeters. Prisms before the 
eight circumferential lenses are designed to record the 
terrain from the edge of the central vertical picture out- 
ward to such an extent that the included angle of the 

system is 140 degrees. (The best of the single-lensed 
cameras will include not over a right angle.) 

A roll of film 18 centimeters wide and 25 meters long 
is used, and at the normal forward overlap requirement 
of 75 per cent this amount of film will give about two 
hours, or about 125 exposures, corresponding to about 
300 miles of strip. Should continued mapping weather 
then prevail — an extremely unlikely happening in New 
Guinea — and should it be desirable to continue photo- 
graphing, the old magazine can be removed and a 
freshly loaded one substituted during the interval be- 
tween exposures. It is not necessary, then, to turn and 
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THE SERVANT PROBLEM IN ANTIPODAL TERMS 


At Port Moresby a house cook (on his day off and rigged out for dancing) is ad- 
monished by his employer to be home for the evening meal 


pick up the old flight line for a new start. This ready 
changing allows of great timesaving. Development of 
the film results in negatives 18 centimeters square with a 
central vertically photographed portion and eight 
radial and disconnected obliquely photographed por- 
tions. A transforming enlarger then distorts these 
obliques into a vertical continuity, with the resulting 
print a truly vertical picture 25 centimeters square. The 
short focal length of 5.35 centimeters gives, from the 
working altitude of 4,000 meters, a natural scale of 
1: 80,000. 

The use of this small seale and high terrain coverage 
with the wide-angle camera was felt justified by ex- 
perience obtained in near-by parts of the Dutch East 
Indies by various oil development combines. The small 
scale and large angle are especially fitted for use over 
terrain with hardly any relief — the Papuan concession 
is almost continuously less than 100 feet above the sea. 
The large angular coverage results in great stereoscopic 
clarity despite the small scale, with even the smallest of 
changes in elevation standing out very boldly. The short 
focal length tends toward greater depth of focus in in- 
dividual pictures. Furthermore, the amount of labora- 
tory work is reduced enormously. The camera is not 
provided with a view finder, but it was found that ac- 
ceptable results could be obtained for the photography 
by the use of the drift indicator fitted to the plane. 

We divided the first long strip te be mapped into 
three sections, each 67 miles in length, and then pro- 
ceeded to base first on the bank (Continued on page 182) 
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Research into the Spinning of Molecules Must Reckon with the 
Architecture of the Microcosm in Order to Make 


Hooke has been fulfilled in our times more per- 

fectly than he could possibly have foreseen. 
Sometime prior to 1665 Hooke built himself a micro- 
scope and examined, among other things, a number of 
textile materials. As a result, we have from his tests not 
only detailed and penetratingly keen descriptions of his 
observations but some of the finest micrographs of fiber 
and fabric ever made. 

Said he, in “ Micrographia”: “A pretty kind of arti- 
ficial Stuff I have seen, looking almost like transparent 
Parchment, Horn or Isinglass and perhaps some such 
thing it-may be made of . . . . to the naked eye, it 
looked very like the substance of the Silk. And I have 
often thought, that probably there might be a way 
found out, to make an artificial glutinous composition 
much resembling, if not fully as good, nay better, than 
that Excrement or whatever substance it be out of 
which, the Silk-worm wire-draws his clew. If such a 
composition were found, it were certainly an easy 
matter to find very quick ways of drawing it out into 
small wires for use. I need not mention the uses of such 
an Invention, nor the benefit that is likely to accrue to 
the finder, they being sufficiently obvious. This hint, 
therefore, may, I hope, give some ingenious inquisitive 
Person an occasion of making some trials, which if 
successful, I have my aim, and I suppose he will have no 
occasion to be displeased.” 

Had Hooke’s microscope been magically transformed 
into a time-annihilating telescope focused sharply on 
our own day, he could hardly have described more pre- 
cisely the present development of synthetic fibers. 
Gazing through his lenses he might well have been seeing 
a procession of scientists who have made the trials and 
in so doing have not only achieved his aim but added 
immeasurably to the pleasure and profit of the world. 
His foresight is the more noteworthy because, in addi- 
tion to the generalities of his prediction, he far antici- 
pated in his comments the organic chemist and the 
modern conception of long-chain molecules of high 
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the Most of Artificial Yarns 


By Epwarp R. ScHWARZ 





Rayon yarn on the left, silk 
filament on the right show 
an outward simplicity re- 
peated in their internal 


structure 


tenacity and of the closely knit, fine structure of both 
natural and artificial filaments. That he visualized the 
present-day chemist’s difficulties with many fibers be- 
cause of their imperfect resistance to heat; that he could 
have known how bothersome the thermoplastic prop- 
erties of synthetic resins would be; or that he was so 
long ago aware of an eventual solution to the problem 
within the last few years is very doubtful. Nevertheless, 
he did recognize what has been too infrequently ap- 
preciated by the textile chemist — the fact that the 
method of arrangement of the molecular structure of 
the fiber is the all-important consideration. The produc- 
tion of really satisfactory artificial fiber is fundamentally 
a matter of molecular pattern. 

Hooke continues: “As for the tenacity of the sub- 
stance of the Flax, out of which the thread is made, it 
seems much inferior to that of Silk, the one being a 
vegetable, the other an animal substance. And whether 
it proceed from the better concoction or the more 
homogeneous constitution of animal substances above 
those of vegetable, I do not here determine; yet since I 
generally find that vegetable substances do not equalize 
the tenacity of animal, nor these the tenacity of some 
mineral substances; I am very apt to think that the 
tenacity of bodies does not proceed from the hamous or 
hooked particles as the Epicureans and some modern 
philosophers have imagined; but from the more exact 
congruity of the constituent parts, which are more 
contiguous to each other, and so bulky, as not to be 
easily separated, or scattered, by any small pulls or 
concussion of heat.”’ 

That Hooke was not alone in his ideas upon the con- 
struction of synthetic fibers is evidenced by a passage 
from the famous French naturalist and physicist, 
Réaumur, who says, in “L’Histoire des Insectes”’: 
“Silk is only a liquid gum which has been dried; could 
we not make silk ourselves with gums and resins? This 
idea would appear at first sight fancied; is more prom- 
ising when examined more closely. It has already been 
proved that it is possible to make varnishes that possess 
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the essential qualities of silk. China and similar var- 
nishes are unaffected ky solvents, water has no effect 
on them, the greatest degree of heat to which our 
fabrics are exposed could not change them. If we had 
threads of varnish, we could make them into fabrics 
which, by their brilliancy and strength, would imitate 
those of silk, and which would equal them in value, for 
good varnishes when properly dried have no smell. 
But how can we draw out these varnishes into threads? 
We cannot, perhaps, hope to draw out these threads as 
fine as those obtained from silk, but this degree of 
fineness is unnecessary, and it does not seem impossible 
either to spin them as fine as natural silk, when we con- 
sider to what extent art may be carried.” 

Modern chemistry may sometime be able to treat 
short bits of waste silk, wool, or cotton in such fashion 
that their constituent elements may be reassembled 
into filaments of properties equal or superior to those 
possessed by the original material. Rayon, as we know 
it, is a beginning adaptation of this sort for cotton — or 
for cellulose in general. Further experimenting with 
other materials only this year has resulted in filaments 
fine as the finest silk. Réaumur was not too optimistic 
when he speculated “to what extent art may be carried.” 

Daily it becomes more evident that the scientist 
must learn more of architecture to obtain a basis of 
information for his spinning of molecules into yarns. 
The molecular architecture of fibers is as important as 
their chemical composition. One has only to examine 
the structure of the natural fibers to find that there is a 
striking resemblance between the combining of long- 
chain molecules (one author calls them “molecular 
chain gangs”) into fibers and the assembling of these 
fibers into yarns. In cotton, for example, glucosidic 
residues formed of joined rings made up of carbon, 
oxygen, and hydrogen atoms link into chains which lie 
parallel with one another in miniature fibers known as 
fibrils. Although composed of what an ordinary mortal 
thinks but a pinch of powder and a puff of gas, they form 
chains stronger than any anchor chain ever forged. 

Just how these fibrils are formed is still something 
of a mystery, but certain evidence hints they may consist 
of extremely small particles. The possibility that inor- 
ganic materials, such as clay, under suitable conditions 
may form filaments of surprising strength and flexibility 
has been noted in the laboratories of the Institute by 
Professor Ernst A. Hauser of the Department of Chemical 
Engineering.* Further research may lead to information 
as to how cellulose particles behave in forming fibers. 


*For a detailed discussion of this research, Review readers are 
referred to the article, “Studies on Gelation and Film Formation of 
Colloidal Clays. I,” by E. A. Hauser and D. S. LeBeau in the Journal 
of Physical Chemistry, Volume 42, Number 7, October, 1938, page 961. 
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However the fibrils are composed, they can be shown 
by x-ray diffraction analysis to be built of units having 
a definite scheme of architecture. In forming the mole- 
cules —the raw material from which man hopes to 
spin synthetic fiber — it is not enough to duplicate the 
chemical composition of some natural fiber by weight. 
This has been done in the synthetic fiber derived from 
casein and known as lanital, whose composition is 
shown in the following tabulation to be almost identical 
with the average composition of wool: 


Lanital 
53.00 
7.00 
23.00 
15.50 
0.70 
0.80 


Wool 
49.25 
7.57 
23.66 
15.86 


Elements 

Carbon 

OPP eerrrr er 
| Sara eetreares 
Sere 
Sulphur 

Phosphorus. .......... 


But wool is still an outstandingly different fiber. It 
grows slowly and is essentially made up of thousands of 
elongated cells, each almost submicroscopic in two of its 
dimensions, packed together like a bundle of fagots. 
In this respect wool differs in structure from silk, which 
is extruded rapidly by the silkworm. The various 
vegetable fibers also grow slowly, and while their devel- 
opment is complete over perhaps a somewhat shorter 
period than is true of wool, they nevertheless are the 
result of complex functions of specialized organisms in 
the plant. Nor do the various plants behave alike in the 
production of the fibers. Each fiber was intended by 
nature to serve a particular purpose in the plant of 
which it forms a part — whether as a protective cover- 
ing for the seed or a means of transfer of the seed from 
place to place in order to insure abundant growth; as a 
reinforcing rod to hold erect the stem of the flax plant 
or a rib stiffening the fleshy leaf of one of the many 
plants which give us cordage fibers. Each fiber is there- 
fore designed specifically to accomplish certain pur- 
poses, and some master builder must originally have 
written detailed specifications of exactly the structure 
which shall be used in each case. For instance, the 
extreme toughness, flexibility, and yet the softness of 
cotton are in sharp contrast to the stiffness, smoothness, 
and brittleness of flax and hemp. Even for rayon the 
speed at which the filament is formed is an important 
factor in the production of a satisfactory filament. If 
the spinning solution of viscose is coagulated or hardened 
rapidly, a cross section of irregular shape will be formed. 
On the other hand, if the rate of hardening of the fila- 
ment is relatively slow, a more uniformly round, smooth 
filament will result. Thus, there have arisen a great 
many different outlines for the cross-sectional form of 


Left. Cross sections of ray- 

on. Right. Fibril into fiber 

— the interlaced structure 
of cotton 





the various viscose fibers. Less variation is found in the 
acetates, but even here there are to be noted both 
bilobed and trilobed cross sections. The difference of a 
fraction of a second in the coagulation rate of the 
spinning solution is a matter of great importance and 
shows on a small scale something of the variations which 
are produced in nature over longer periods. 

Because of the mode of its production, silk more 
closely resembles a synthetic filament, and many of the 
earlier synthetic fibers were therefore known as artificial 
silk. True, artificial silk, natural silk, and wool all have 
in common the fact that they were synthesized some- 
how from vegetable matter: wool, from pasturage; silk, 
from a diet of leaves; synthetic filament, from cotton or 
wood pulp. In the last analysis, therefore, all of our 
fibers — natural or man made — are products of solar 
energy, for without the sun, the plant growth of which 
we speak becomes impossible. We clothe ourselves, 
decorate our dwellings, and engage in an ever increasing 
range of mechanical usages with fibers, yarns, and 
fabrics composed ultimately of sunbeams. 

The textile manufacturer has long known three 
things about yarn: Other things equal, the best yarns 
are produced from fibers which are long, which are fine, 
and which are perfectly parallelized. Fineness, length, 
and parallelism are likewise desirable in the molecules 
which compose not only natural but synthetic fibers. 
Largely because of these facts, no wholly satisfactory 
process for converting natural fibers to synthetic fila- 
ments has thus far been developed. Sometime, however, 
a method will be discovered for breaking up cellulose 
into undamaged molecules and for arranging them sub- 
stantially parallel with each other and with the axis of 
the fiber. A better rayon will be the result. 

The present rayons are formed from degraded (broken 
up) or modified cellulose molecules, and x-ray diffrac- 
tion research shows that the molecular orientation is 
largely random. Efforts have also been made to dissolve 
silk and to spin the solution into filaments. The result 
is much like grinding up a porterhouse steak into ham- 
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burgers. However beautifully formed the resulting 
“wimpy” and however carefully broiled, it would fool 
no one into thinking he was eating a planked steak. 
And yet the essential ingredients are the same. Again it 
is a matter of architecture, a matter of arrangement of 
components, a matter of structure. To synthesize a 
cotton or a wool fiber by simply squirting a solution 
through a spinneret is like dumping the correct quan- 
tities of steel, timber, cement, sand, and stone into a 
giant concrete mixer and expecting to pour out a 
finished Radio City. Skill in structural arrangement is 
needed. In an architectural masterpiece there must be 
the effort of specialized craftsmen. In fibers there must 
be the specialized functions of many cells, glands, and 
nerves. 

The synthesist is not discouraged. Each day new ex- 
periments furnish new data. In the laboratory fabrics 
are being burst open, rubbed to pieces, roasted, stewed, 
stared at by electric eyes, lighted by artificial rainbows, 
faded by ultraviolet light, sliced open by microtomes, 
and torn apart by testing machines. Each bit of fact 
leads to a more perfect interpretation of the facts that 
have preceded. As more knowledge of the nature of the 
service required of a particular textile is obtained, it 
becomes more nearly possible to design a structural plan 
and specifications for a fiber to meet the need. Here lies 
the future of synthetic fibers. 

It may seem trite to say that although made of the 
same materials a cathedral is strikingly different in 
appearance and purpose from a factory. The difference, 
in other words, is in architecture, not in substance. The 
difference in architecture in each case is due to the need 
for a building intended to perform a certain function. 
Now textile fibers are the raw materials for textile 
yarns and fabrics because of man’s ingenuity in adapt- 
ing them to a purpose for which they were not originally 
intended. It is quite unlikely that plants, animals, and 
insects were created expressly to furnish fibers for cord- 
age and cloth. Our utilization of naturally occurring 
fibers has been much as if an (Continued on page 189) 
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Automobile Ancestry 


Nearly Forgotten Forebears of Streamline 1939 


By L. L. Tuwine 


automobile has evolved in our 


Wheels was fix’d a small Beam, and the 


| y ato and svelte today, the How a Jesuit MIssIonarRy- To the Axle-tree of the two hind 


time at such a rate that even 


ENGINEER WON CHINESE IM- 


end of this Beam another Axle-tree, 


now the horseless buggy of the PERIAL Honors—TuHe King Which went through the Center of an- 


1890's is a conspicuous and at times op HoLLANp’s 


ludicrous rarity. It is no more than 
natural, then, that still earlier fore- 
bears of the 1939 streamline job 
should have been well-nigh forgotten 
and that the comparative antiquity of the vehicle should 
be a matter of surprise. Two self-propelling conveyances 
here to be discussed will high-light the situation. One of 
these, the first working model of a steam-driven automo- 
bile — long before the first steam engine, as we com- 
monly understand the word — was constructed in the 
17th Century by Ferdinand Verbiest. In the mid-19th 
Century, Siegfried Marcus built, if not indeed the first, 
one of the ancestors of the full-sized gasoline car, which 
bore a remarkable resemblance to the automobiles of the 
early 20th Century. One of his cars is said to have been 
sent to the United States about 1875, and another is now 
in the Technisches Museum in Vienna. The latter is the 
oldest gasoline-driven automobile in the world. 
Verbiest’s success with his model steam car is well 
authenticated by both direct and circumstantial evi- 
dence. As a priest — a Jesuit missionary to China — he 
was not at liberty to assume the title “engineer,” but as 
a designer and builder of artillery and astronomical in- 
struments, he is entitled to be so named. In 1668, while 
still in China where these devices and the automobile 
were constructed, he wrote a book describing them, on 
which was based the “Astronomia Europaea,”’ pub- 
lished in 1687, a rare book which the writer has been 
unable to consult. This description of Verbiest’s steam 
“Waggon,” taken from Du Halde’s “Histoire de la 
Chine,” 1741, is presumably a translation of Verbiest’s 
Latin text, in which the wagon 
is said to have been built in 1665: 


They [the Jesuits] caused a Wag- 
gon to be made of light Wood about 
two Foot long, in the middle of it 
they placed a Brasen Vessel full of 
live Coals, and upon that an oli- 
pile [boiler], the Wind of which came 
through a little Pipe upon a sort of a 
Wheel made like the Sails of a Wind- 
mill; this little Wheel turn’d another 
with an Axle-tree, and by that 
means set the Waggon in Motion for 
two Hours together; but lest room 
should be wanting to proceed con- 
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stantly forward it was contriv’d to Clear vision, erect posture, ample ventilation — the req- 
tive safety —were well provided in 


move circularly, in the following isites of 
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other Wheel somewhat larger than the 
Car— Rope _ rest; and according as this Wheel was 
nearer or farther from the Waggon it 
describ’d a greater or lesser Circle. [A 
following paragraph describes how this 
device was applied to a “little Ship.’’] 

Verbiest’s use of the word “they” is not a disavowal of 
his invention; it is probably a sort of editorial “we.” 
Were we to reconstruct his turbine, there would be a 
small steam boiler connected to a “little Pipe,’ through 
which the steam impinged on the blades of a turbine 
rotor, ““a Wheel like . . . a Wind-mill.”’ That is, the 
direction of the steam jet was more or less parallel to the 
axis, not at right angles. By use of a large rotor and a 
pair of reducing gears, the speed of the car could have 
been maintained within workable limits. That the rotor 
was like a windmill does not necessarily mean that it had 
four cloth sails. 

The wagon ‘is not so easy to reconstruct. Rhys Jenkin’s 
brief description in “‘ Motor Cars,”’ 1902, indicates that 
the steering wheel was carried on a swiveling arm. Jen 
kin’s text implies that his description was taken directly 
from Verbiest’s own account, but to us it seems probable 
that both the rear axle and the fifth wheel — or rudder 

- swiveled independently. The fifth wheel swung the 
rear axle, which in turn swung the car. 

We cannot be entirely sure that this primitive turbine 
was Verbiest’s original conception, as he may have been 
familiar with Giovanni Branca’s “Le Machine,” pub- 
lished in Rome in 1629. An illustration in this book 
shows a steam jet from an eolipile in the form of a hu- 
man head — as most of them seem to have been — im- 
pinging on a small paddle wheel, the jet being at right 
angles to the axis. If Verbiest 
knew of this “invention,” he did 
not copy the details in his own 
rotor. He says that as a working 
model, his wagon ran “for two 
hours together,” a statement 
which has a convincing sound, 
and it is reasonable to assume 
that he meant that it ran for two 
hours continuously. There is one 
nontechnical commentator on 
Verbiest’s achievement, the 
Abbé Huc, who in “Christianity 
in China,” 1858, Volume 3, page 
135, asks: “‘Who knows whether 
the first locomotive and the first 
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Manner. Siegfried Marcus’ second automobile, built in 1875 steam-boat may not have per- 
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formed their functions in the gardens of the Imperial 
palace at Pekin. . . ?” He also quotes Verbiest’s own 
comment on his experiment: “The motive power of 
steam being given, it is easy to make many other appli- 
cations of it.”” Verbiest wrote these words in, or before, 
1668. Nearly a century was to pass before the Newcomen 
steam engine was improved to give rotary power. 

Concerning the able Jesuit we have information from 
other sources, the “Bibliothéque des écrivains de la 
compagnie de Jésus” and “Lettres édifiantes et curi- 
euse.”” Verbiest went to China in 1659 and was given the 
Chinese name of Nan-hiai-jin. At first both he and his 
fellow Jesuits were unpopular, but when war threatened, 
Verbiest revolutionized Chinese designs and methods of 
cannon making to such advantage that he became a 
favorite of the Emperor K’ang-hi and was made royal 
astronomer. His monograph on cannon making — in 
Chinese and illustrated with 40 plates—is in the 
Bibliothéque nationale at Paris. In addition to cannon 
making, he designed and built new instruments for the 
Royal Observatory near Peking. Verbiest died in China 
in 1688 and was given the highest honors at his funeral, 
including a eulogy by the emperor himself. Whatever 
the actual performance of his steam wagon, there can be 
no question of its priority. 

Previously, in Europe, Mother Shipton had prophesied 
horseless carriages, and in 1698 Denis Papin is said to 
have built a working model of a steam carriage. The first 
thought of inventors of both steam and internal-combus- 
tion engines has been, with few exceptions, to apply 
them to wagons or boats. Cugnot, the French artillery- 
man who, in 1771, built the first full-sized vehicle that 
can really be called an automobile, intended it to haul 
cannon. This steam tractor, the oldest automobile in 
existence, is still preserved in the Conservatoire des arts 
et métiers in Paris. In England about 1830 the steam 
road omnibus appeared and its advent is today re- 
flected in the colored prints of that period. In France, al- 
most a century after his compatriot’s work with the 
steam engine, Lenoir invented the gas engine and in 
1862 drove a car powered by internal combustion from 
Paris to Joinville-le-Pont, a distance of some eight miles. 
In his own country he is recognized as the inventor of the 
automobile, but there is much question whether Lenoir’s 
engine fuel was illuminating gas or gasoline. 

The foregoing phases of automotive history have been 
told many times and need not be expanded here. The 
achievements of Marcus are not so well known. Siegfried 
Marcus was an Austrian who served his apprenticeship 
with the well-known Berlin firm of Siemens and Halske. 
In 1860 he opened his own machine shop in Vienna and 
began to experiment with gasoline engines at a time 
when the fuel could be purchased only at drugstores and 
cost about three dollars a gallon. Marcus’ engines and 
all gasoline engines of that period of development bore no 
resemblance to our present models. They were non- 
explosive, a slow-speed type whose card would closely 
resemble a steam engine card. This fact should be held 
in mind when considering the possibilities of Marcus’ 
automobile. 

At a time when other men were experimenting with 
steam carriages, he seems to have been the only one to 
work with gasoline-driven cars. Marcus’ first experi- 
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mental vehicle was an engine on a flat car, as were Peter 
Cooper’s locomotive and the first steam automobile to 
make a mile a minute in America. Marcus’ car was a 
two-stroke, atmospheric-type engine, set on a large 
handcart. The rear axle and crankshaft were one and the 
same. The connecting rod was in two parts, with a stiff, 
spiral spring to absorb some of the inequalities of 
thrusts from the cylinder. Because there was no explo- 
sion, these kicks were mild as compared with those of a 
modern high-speed motor, and there would have been a 
heavy flywheel for continuity of power. The spiral- 
spring shock absorber probably functioned better than 
would now be expected. As the engine was connected 
directly to the driving axle without intermediate 
clutches, it was necessary to lift the rear wheels and spin 
them to start the engine. For ignition the car had a high- 
tension magneto, later patented by Marcus. Other de- 
tails are lacking, as is the car itself, but fortunately we 
have the testimony of a passenger, given here in rather 
free translation: 

In the year 1865 Marcus invited me to test his first auto- 
mobile. . . . One should not think that Marcus had only to 
crank his motor and start away from his . . . workshop. To 
test the vehicle we had first to find a street as dark and de- 
serted as possible. . . . / Arriving there we tried to start the 
engine, which was not at all easy, but at last it began to work 
with much spitting and we were successful in moving the car 
and drove for a distance of about 200 meters with Marcus at 
the wheel. Then the engine skipped and finally stopped and 
our driving test for the day was finished. A mechanic from the 
shop had to furnish the motor power to bring the car back.* 


Had Marcus been a typical inventor, he would prob- 
ably have neglected his business, put all his energies 
into improving his automobile, and died poor. But he 
seems to have felt that his opportunity lay in building 
gas engines and developing some of his 38 other patents. 
Accordingly it was ten years before he produced an- 
other car, but we may assume that he had experimented 
in the meantime. This second car (page 169), built in 
1875, shows many improvements. Fortunately it is still 
in existence and is one of the most valuable exhibits in 
the Technisches Museum at Vienna. Here we may note 
that Marcus’ car now had a four-stroke motor with a 
rope drive from the engine to the rear axle. This rope 
drive was provided with an idler-type belt tightener in 
lieu of a clutch. The engine had a slide intake valve, 
while the exhaust port had a piston valve of surprisingly 
modern design. The gasoline was vaporized — or car- 
burized — by a patented carburetor using rotating 
sprayer brushes which dipped into a reservoir of gaso- 
line. Steering was by worm and wheel, as in modern 
cars. The operator could start the motor without leav- 
ing the car, by means of a lever and train of gears. The 
speed of the engine was controlled by a handwheel con- 
veniently located near the driver’s seat. The Viennese 
claim, with some reason, that this car “in its entirety is 
much superior to the first cars built by Daimler and 
Benz, ten years later.”” Marcus constructed three cars of 
this model. It is said that one of them was sold to the 
king of Holland and another was sent to America. 
(Marcus had a brother in (Concluded on page 190) 

* Albert H. Curjel: “‘Siegfried Marcus,” Technisches Museum fiir 
Industrie und Gewerbe, Wien. 
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The Corporation 


of the Carnegie Institution of Washington, to life 
membership on the Institute’s Corporation and 
that of Charles R. Hook, President of the American 
Rolling Mill Company, to special term membership 
for five years were announced by President Compton 
on January 4, following the Corporation’s first meeting 
of the year. 
The election of Dr. Bush assures his continuing valu- 
able participation in the administrative affairs of the 


fiz election of Vannevar Bush, ’16, now President 


CHARLES R. HOOK 


Institute to which he has already contributed notably. 
Mr. Hook has been president and general manager of 
the American Rolling Mill Company of Middletown, 
Ohio, since 1931. During the World War he was chair- 
man of the Civilian Relief Committee and vice-chairman 
of the American Red Cross at Cincinnati. He is a mem- 
ber of the National Industrial Conference Board and of 
the metallurgical advisory board of the Carnegie 
Institute of Technology and the United States Bureau 
of Mines. He is also a member of the National Council 
of Boy Scouts of America and last year was president 
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VANNEVAR BUSH, 716 


of the National Association of Manufacturers. He has 
given generously of his time to various civic activities 
and has been active in numerous industrial projects. 


Edison Medal Award 


UGALD C. JACKSON, Professor Emeritus and 

former Head of the Department of Electrical 
Engineering at the Institute, has been awarded the 1938 
Edison Medal of the American Institute of Electrical 
Engineers, the highest award in electrical engineering. 
The award was made to him in recognition of “out- 
standing and inspiring leadership in engineering educa- 
tion and in the fields of generation and distribution of 
electric power.”’ The presentation was made on the 
evening of January 25, during the annual winter con- 
vention of the A. I. E. E. in New York. 

Professor Jackson was born at Kennett Square, Pa., 
in 1865 and received the degree of civil engineer from 
the Pennsylvania State College in 1885. He spent the 
next two years in graduate study in electrical engineer- 
ing at Cornell University. His early engineering experi- 
ence was gained as vice-president and engineer for the 
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DUGALD C. JACKSON 


Western Engineering Company of Lincoln, Neb., a firm 
which was engaged in the design and construction of 
electric light and power plants and distribution systems. 
He was assistant chief engineer with the Sprague Elec- 
tric Railway and Motor Company of New York City 
from 1889 to 1891 and later was chief engineer for the 
central district of the Edison General Electric Company, 
supervising in these positions the design and construc- 
tion of many electric railway and power plants. 

In 1891 he formed a consulting engineering firm with 
his brother, W. B. Jackson, and also became professor 
of electrical engineering at the University of Wisconsin. 
The latter post he retained until 1907, when he was 
appointed professor and head of the Department of 
Electrical Engineering at the Institute, in which position 
he notably wove research into the fabric of engineering 
education. He remained as head of his Department until 
1935, when he retired as professor emeritus. He was 
succeeded by Technology’s present Dean of Engineer- 
ing, Edward L. Moreland, ’07, senior partner in the firm 
of Jackson and Moreland. This Boston consulting engi- 
neering firm, organized in 1919, specializes in electric 
power production and distribution, and in railway elec- 
trification. 

Professor. Jackson joined the American Institute of 
Electrical Engineers in 1887 and was its president in 
1910-1911. He served as lieutenant colonel of engineers 
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in France during the latter part of the World War 
and was chosen a United States government delegate 
to the World Engineering Congress at Tokyo in 1929. 
He was also a member of the National Research Council 
from 1928 to 1936 and is a member of the board of in- 
vestigation and coérdination of the Society for the 
Promotion of Engineering Education. 

He is a chevalier of the Legion of Honor of France, 
president of the American Academy of Arts and 
Sciences, a fellow of the American Society of Mechanical 
Engineers and the American Physical Society, a member 
of the American Philosophical Society, the American 
Society of Civil Engineers, the Institution of Electrical 
Engineers of London, the Société Frangaise des Electri- 
ciens of Paris, and the American Institute of Consulting 
Engineers, of which he was president in 1938. 

Professor Jackson is the author of five books on elec- 
trical engineering and many articles on engineering 
projects and engineering education. Columbia Univer- 
sity conferred upon him the honorary degree of doctor 
of engineering in 1932. 

Other Technology men who have been recipients of 
the Edison Medal in the past are the late Elihu Thom- 
son; William D. Coolidge, ’96, Director of the Research 
Laboratories of the General Electric Company; Frank 
B. Jewett, ’03, President of the Bell Telephone Labora- 
tories; Arthur E. Kennelly, for 11 years a member of the 
Faculty of the Department of Electrical Engineering; 
and Willis R. Whitney, ’90, Vice-President in Charge 
of Research of the General Electric Company. 


Friendship Among Nations 

oo the comparatively recent role of the 
Western Hemisphere as the refuge of world opinion, 

the annual report of Dean Carl W. Ackerman of the 

Graduate School of Journalism of Columbia University 


— the Pulitzer school — remarks upon the widening of 
the horizon of the Western world and upon the fact 
that the New World has become the chief repository of 
world information. One main agency in the preservation 
of information and exchange has been the integrity of 
the press, which must likewise serve to create amity 
and concord among nations. For reasons implicit in 
these facts, Dean Ackerman declares it “good fortune” 
that the second quarter-century of his school’s history 
commences with the announcement of the Maria Moors 
Cabot Prizes, established by Godfrey Lowell Cabot, ’81, 
as awards to publishers, editors, or writers in the West- 
ern Hemisphere, who, by their professional achieve- 
ments, advance sympathetic understanding among the 
peoples of South, Central, and North America. Liberal 
interpretation of public service in journalism is provided 
in the agreement for the prizes. 

“The Cabot awards,” Dean Ackerman’s report 
declares, “‘should make it possible for the press of South 
and Central America to send a new type of unofficial 
envoy to the United States, a journalistic ambassador 
who may make an important and lasting contribution 
by advancing the information and knowledge of the 
people of the United States in regard to their Latin- 
American neighbors.” Recipients of the prizes, award 
of which for 1938 will be announced early this year, will 
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come to New York to receive them in April and during 


ar 
te their visit to this country will have opportunities to 
9. meet North American journalists and publishers, and to 
“il lecture at Columbia and other educational institutions. 
n- The establishment of these prizes is but another indi- 
1€ cation of Dr. Cabot’s lifelong interest in contributing 
to the advancement of society. As an active Alumnus 
e, of the Institute and a life member of its Corporation, 
id he has given generously to many projects of great im- 
al portance. Only this academic year he established at the 
or Institute a fund of $647,700 for a far-reaching program 
n of chemical, mechanical, and electrical research on the 
ul conversion of solar energy into forms useful for the tasks 
i- of man (see The Review, June, page 363). A year ago 
g he made a similar gift to Harvard University for solar 
energy research in other fields of science. 
- Dr. Cabot, who has been interested in aeronautics 
since 1904, contributed substantially to the fund which 
< made it possible for the Institute to build the Wright 
r Brothers Wind Tunnel, at the dedication of which he 
presided last fall. Long a member of the Aero Club of 
f America, Dr. Cabot was one of its governors for several 
- years and for one year served as vice-president. He has 
1 been either governor or president of the National Aero- 


nautic Association since 1922 and he has been vice- 
president of the International Air Federation continu- 
ously since 1926. In 1931, King Carol of Rumania be- 
stowed upon him the decoration of Commander of the 
Star of Rumania. In addition to serving on the Insti- 
tute’s Corporation, he is a trustee of Norwich University. 


Glass, Or Is It? 


HE to-do created by parallel invention of some- 

thing that you can’t see continues to stir cartoonists, 
columnists, commentators, and cranks. Within the 
Institute, where one of the inventions 
took place, as already reported to 
readers of The Review (January, 
page 127), an exhibition of what 
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The application of several qualitative tests to the exhibit 
showed almost conclusively that no glass was present where 
the ‘invisible glass’ beaker should have been. The presence of 
paradichlorbenzene, organic acids, and traces of ‘Gone With 
The Wind’ have not as yet been explained by the analytical 
laboratories of THE TECH. 

The ‘invisible glass beaker’ was turned over to the Testing 
Materials Laboratory of THE TECH, where Joseph Blowe, 
’40.99, recognized authority on invisible glass, subjected it to 
further tests to prove that the exhibit was a fraud. A sharp 
blow of the special hammer used to test the tensile strength of 
invisible glass, and also used to find its Blowe Constant, was 
given the ‘beaker.’ Then Blowe bravely thrust his hand into 
the unseen fragments, where, if he found his hand cut upon 
extricating it, it would be definitely proved, contrary to 
analysis, that invisible glass was present. Blowe’s hand was 
unhurt; so it may be safely assumed that no glass was present. 

Invisible glass not of this type has been invented simul- 
taneously by a researcher at the General Electric Laboratories 
in Schenectady, and one here at the Institute. 


Rhodes Scholarship Winner 


ERNON G. LIPPITT of Westwood, NJ., a 
fifth-year student in the coéperative course in Elec- 
trical Engineering, was awarded one of the four Rhodes 
scholarships for which students in New England recently 
competed. Lippitt plans to attend Oxford University 
next year, where he will concentrate on physiology, a 
field which suggests interesting electrical applications. 
Lippitt is the son of Mr. and Mrs. Walter O. Lippitt. 
He was graduated from Westwood High School in 1933 
and entered M.I.T. in September, 1934, as holder of a 
freshman competitive scholarship. He has won under- 
graduate scholarships each year while at the Institute 
and last year was recipient of a Rogers Award. Lippitt 
won his numerals in track and as a member of the 
freshman relay team and was co-captain of the basket- 


As Dahl of the Boston Herald depicts them — a few of the possibilities inherent in dupli- 
cation of invention. For further commentary on the invisible-glass situation — especially 


in the Institute — see the story adjacent 





purported to be the product recently 
bestirred our undergraduate contem- 
porary, The Tech, to place upon a 
member of its staff the responsibility 
of determining the divisibility of in- 
visibility, or the task of fractionation 
of the hallucination, as reported in 
the following story: 





M.1.T. ScientiSTS RePoRT OF 
INVISIBLE GLASS MAKING Comes 
VWATHIN 24 HOURS OF SAME DiScovERY 
BY GENERAL ELEcTRIC COMPANY 
SAPERIMENTERS, (Haws tem) 





WHEN WE PUT CUR HEAD OUT The | IF EVERY INVENTOR GoeS IN 
winpow ced WANT “ BE SURE FoR INVISIBLE GLASS — 








An attempt to hoodwink Technology 
students was neatly foiled yesterday 
through the efforts of several of THE 
TECH reporters, when an alleged exhibit 
of ‘invisible glass’ was exposed as a 
total fraud. 

The Society For The Advancement of 
Useless Research, prominent faculty ac- 
tivity, it was learned, sponsored the ex- 
hibit, consisting of a showcase with an 
ordinary glass beaker, showing glass 
before treatment, as explained by a card 
attached to the top of the beaker, and 
another card, suspended in midair from 
behind supposedly resting on the top of 
the ‘invisible glass’ beaker. 
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BECOMING CVERCROWDED 2 


INVENTORS SHOVLON'T-CONCEN- 
“TRATE Too HEAVILY onl INVISIBLE 
GLASS , 


SQPoPULAR MECHANICS’ WiLL 
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PERHAPS INVENTORS Decipep 
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ball team last year. In addition to his athletic activities 
he has been interested in the Dramashop, the under- 
graduate theatrical society. He is a member of the 
committee of the Technology Open Forum, of Tau 
Beta Pi, and of the honors group of students in his 
Course. Readers of The Review will recall in last 
June’s issue Lippitt’s article, “Should I Trade in My 
Car?”’ — a paper first presented in a Stratton Prize 
Competition. 

Other Institute men who have won Rhodes Scholar- 
ships in recent years are Morris F. Shaffer, ’30, Ivan A. 
Getting, °33, and Walter H. Stockmayer, ’35. 


Rogers Awards 


HE William Barton Rogers Awards, made annually 

in memory of the founder of the Institute in recogni- 
tion of high scholarship, character, and leadership in 
student affairs, signalize outstanding members of the 
senior class. The six recipients of this year’s awards, 
which have a value of $300 each, are Frederick B. 
Grant of Bernardsville, N.J.; Richard S. Leghorn of 
Winchester, Mass.; Morris E. Nicholson of Cleveland 
Heights, Ohio; Stuart Paige of Greenwich, Conn.; Wal- 
ter B. Parker of Cape Elizabeth, Maine; and William F. 
Wingard. of Baltimore, Md. Presentation of the awards 
was made by President Compton in his office in the 
presence of the Faculty committee on undergraduate 
scholarships and the heads of the academic Departments 
in which the students are studying. 

Grant is studying business and engineering adminis- 
tration and entered the Institute from Phillips Academy, 
Andover, Mass., from which he was graduated in 1935. 
He is general manager of “Technique”’ and is the son 
of Mr. and Mrs. Frederick E. Grant. Leghorn, who is 
studying physics, is the son of Mr. and Mrs. George M. 
Leghorn and is a graduate of Winchester High School. 
He is secretary-treasurer of his class and treasurer of 
the combined musical clubs. Nicholson, the son of Mrs. 
Jessie C. Nicholson, is a student of metallurgy and a 
graduate of Cleveland Heights High School. He is 
secretary of the Beaver Key and treasurer of Tau 
Beta Pi, the national honorary engineering society. 

Paige, a student of business and engineering adminis- 
tration, is the son of Mr. and Mrs. Clifford E. Paige 
and was graduated from Brooklyn Polytechnic Prepara- 
tory Country Day School. He is president of the M.I.T. 
Athletic Association. Parker, a student of chemical 
engineering, is the son of Mr. and Mrs. Walter B. Parker 
and entered the Institute from Bowdoin College in 1936. 
He is vice-president of the senior class. Wingard is 
studying general engineering, having entered the Insti- 
tute from Gilman Country School in 1935. He is presi- 
dent of his class. ; 


Foreign Student Enrollment 


STUDY of enrollment of foreign students in Ameri- 
can educational institutions reveals that among 
universities and technical institutions with enrollments 
of 100 or more foreign students, the Institute, with a 
foreign registration of 8.1 per cent of its total enrollment, 
stood first last year. This study is based on a report on 
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foreign student enrollment made by the Institute of 
International Education and a survey of total enroll- 
ment published by School and Society. 

Among educational institutions having 45 or more 
foreign students, three stood higher than the Institute 
on the basis of percentage: The College of the Pacific, 
with 56 foreign students in a total enrollment of 226, 
had a percentage of 24.8 per cent; the Pacific Union 
College, with 47 foreign students out of a total of 204, 
had 23 per cent; the Montana School of Mines, with 31 
in a total enrollment of 359, had 8.6 per cent foreign 
students. 

The institutions with 100 or more foreign students are 
shown in the following table: 

Number of Per Cent of 


Full-time Foreign 
Students Students 


22,955 4.5 


Number of 
Foreign 


Name of Institution Students 


University of California 1,029 
University of Southern Cali- 

fornia 268 4,707 
Yale University 104 5,221 
University of Chicago 128 6,035 
Louisiana State University 124 7,644 
Harvard University 210 8,138 
M.LT. 239 2,966 
University of Michigan 309 10,952 
University of Minnesota 120 13,691 
Columbia University 372 14,683 
Cornell University 224 6,439 
New York University 203 13,377 
University of Pennsylvania 108 7,015 
University of Washington 499 10,864 
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International Yardstick 


RGUING that “science is now the chief positive 
characteristic of civilisation, and the degree in 
which it is cultivated provides essential information on a 
country’s cultural, industrial, and military strength,” 
the scientific correspondent of the Manchester Guardian 
recently maintained that the decline in relative power of 
Great Britain which was illustrated in the Munich 
negotiations may also be measured by the yardstick of 
effort and treasure expended on scientific investigation. 
According to figures from the Parliamentary science 
committee, the Guardian’s correspondent pointed out, 
the total expenditure on scientific research, including 
that done by individuals, amounts to about four million 
pounds in Great Britain. This is less than one-tenth of 
one per cent of the national income. The estimate for 
the United States is about fifty million pounds, or about 
one-half of one per cent of the national income; for the 
Soviet Union, a billion rubles, or about one per cent 
of the national income. Even after corrections for varia- 
tions in the definition of research, the conclusion is 
reached that the expenditure in England is far less than 
that in the United States. 

To emphasize his point, the Guardian’s correspondent 
concludes with the following remarks of particular inter- 
est to readers of The Review: “The disparity of re- 
sources between British and American academic insti- 
tutions is rapidly growing. For instance, the Massa- 
chusetts Institute of Technology has thirteen professors, 
seven associate professors, and eleven assistant profes- 
sors of chemistry. There are seven professors of physics, 
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Technology's continuing growth is clear in this first aerial photograph since the completion of the new Rogers Building, whose dome appears 

to the left of the central dome. The former Riverbank Court Hotel, now the Graduate House, is in the left foreground. A line drawn from the 

front left corner of the Graduate House to bisect the Rogers dome will terminate in a low building in the left background, on Vassar Street. 

This is to house the cyclotron being constructed on grants from the John and Mary Markle Foundation. To the right of the cyclotron’s abode, 

and separated from it by a laboratory building, looms the steel shell domicile of the Van de Graaff generator. The Wright Brothers Wind 
Tunnel is to be seen at the rear of the Guggenheim Building 


twelve associate professors, and six assistant professors.* 
The associate and assistant professors are not obscure 
persons. They include Van de Graaff, M. S. Vallarta, 
and F. W. Sears, respectively famous for their work on 
high-tension machinery, cosmic rays, and _high-fre- 
quency sound waves. There are eleven professors of 
electrical engineering, supported by eleven associate 
professors and six assistant professors. These large staffs 
receive a correspondingly large space and resource for 
research, and as there are so many investigators a wide 
range of problems is studied. The M.I.T. has an endow- 
ment of £10,000,000, of which £4,000,000 was provided 
by George Eastman, the inventor of the Kodak. Several 
American scientific institutions have received endow- 
ments of comparable size. They will soon overtake 
British research laboratories, where they have not 
done so already, unless a far bolder and more generous 
policy towards research is adopted here.” 


Coast to Coast 


HE important research in the medical, geological, 
and chemical applications of artificially radioactive 
substances now being carried on in the Department of 
Physics at the Institute, under the direction of Robley 
* The Guardian’s correspondent, according to the current Institute 


Catalogue, is slightly in error statistically; his intentions, however, 
may be said to remain uninjured by this fact. 


D. Evans, was the subject of a nationwide broadcast 
on the program of the American School of the Air of 
the Columbia Broadcasting System on the afternoon 
of January 11. The chief speakers on this program were 
President Compton, Dr. Evans, and J. Rhyne Killian, 
Jr., 26, recently appointed executive assistant to Presi- 
dent Compton. 

The broadcast was made directly from Professor 
Evans’ laboratory. One of the many values of this ad- 
vance in science is its application in medicine. Dr. Evans 
and his research staff, with the codperation of medical 
scientists in near-by institutions, are investigating the 
artificial production of radioactive chemicals and their 
possible medical use. 

Dr. Evans spoke specifically on artificially radio- 
active iodine, a chemical which finds its way directly 
to the thyroid gland. While it is not yet applicable to 
the treatment of disease in human beings, its develop- 
ment encourages hope for, eventually, a new method of 
attack on the most stubborn diseases. Although the 
detection of radioactivity is a complicated scientific 
technique, its effects, Dr. Evans said in his broadcast, 
can be detected by anyone who has a watch with lumi- 
nous figures on its dial. It is necessary only to go into a 
dark closet and look at the figures through a magnifying 
glass of a power, say, of 20 or 30 diameters to see the 
numberless individual flashes caused by exploding 
atoms in the radioactive paint on the figures. 
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During the broadcast, which was heard in thousands 
of high-school rooms and by a general audience of 
several million listeners, Dr. Compton spoke of the 
potential accomplishments of codperative research be- 
tween groups in various fields of science. Mr. Killian 
discussed important research projects now in process 
in various other Departments of the Institute. Clark 
Goodman, one of Dr. Evans’ assistants, spoke on some 
very interesting geological studies by which the age of 
the earth is determined by examination of radio- 
active substances. 


**Broken Down Ice”’ 


Leer: the most important and most common 
of all liquids, is nevertheless one of the strangest 
and least understood. To dispose of it glibly by say- 
ing ““H.O” does not settle the matter, even though 
that may sound quite authoritative. This condition of 
sketchiness applies to our entire knowledge of the struc- 
ture of liquids. For the gaseous and the crystalline 
states of matter, reasonably satisfactory theories of 
structure have been determined, but for the liquid, we 
have little or no competent knowledge. We know, for 
instance, that water is unlike most materials in that it 
expands on freezing and that the solid form — ice - 
floats on the liquid. To answer the question of why or 
how this phenomenon is dependent upon the structure 
of the water molecule is part of the business of a theory 
of structure. The practical importance of the phenome- 
non is obvious to him who speculates on what life would 
be like if ice sank. 

The investigator who wants to find out how water 
molecules are put together in water or ice has recourse 
to the x-ray as a sleuth. Much as the familiar glass 
prism breaks common daylight into splashes of colored 
light on the wall, molecules break x-rays into diffraction 
patterns. By the study of these patterns an idea of the 
arrangement of molecules in matter may be secured. 
During the past four years a comprehensive program of 
x-ray diffraction study of the structure of amorphous 
that is, noncrystalline — matter has been under way at 
Technology. The two most important examples of 
amorphous matter — glass and water — have been the 
principal subjects of the study. Unlike crystalline sub- 
stances, which give sharp x-ray diffraction patterns, 
amorphous materials produce patterns consisting of 
broad, diffuse halos. From a Fourier analysis of the 
latter, however, may be directly obtained the distribu- 
tion of neighboring atoms or molecules about any one 
molecule in the sample. 

Results of a recent x-ray study of water, undertaken 
by Professor B. E. Warren, ’24, and J. Morgan of the 
Department of Physics, show that the molecule does not 
act like a spherical, but rather like a tetrahedral, mole- 
cule. This tetrahedral formation is strikingly shown in 
the crystalline structure of ice, in which each molecule 
has four neighbors in the directions of the four corners of 
a tetrahedron, presumably with the positively charged 
corner of one pointing toward the negatively charged 
corner of another. These forces of electrostatic attraction 
hold the ice crystal together. In water, the study indi- 
cates, the number of neighboring molecules is approxi- 
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The paradox of increase in intermolecular distance which does 
not decrease density is illustrated in these two diagrams. In a 
are depicted a number of molecules each of which is bonded to 
three neighbors at a definite distance. In b each molecule has 
two nearest neighbors at the same distance as in a, and two next 
nearest neighbors at a distance 10 per cent greater. The average 
intermolecular distance is therefore greater in b. Yet because of 
the closer scheme of packing, the density of b is 27 per cent 
larger than that of a 


mately four, and thus the water structure is similar to 
that of ice. But in water, neighboring molecules are 
found also at intermediate distances. Both water and 
ice are structures of abnormally open type, differing in 
this regard from materials having spherical molecules, 
which are usually more closely packed since 12 spheres 
“an be grouped about any one sphere. When the ice 
melts, this open structure of the crystal is altered as 
molecules appear at intermediate spaces, so that the 
open structure of the ice is somewhat filled in by the melt- 
ing. This partial filling is the reason why the density of the 
liquid water is higher than that of the crystalline ice. 

The shortest distance from one molecule to another 
in ice is 2.76 angstroms (an angstrom unit is one hun- 
dred-millionth of a centimeter). In water at one degree 
C. the distance is found to be 2.90A, and the distance 
increases to about 3.05A at 80 degrees C. Thus in the 
change from ice to water the intermolecular distance 
actually increases, so that one might expect the density 
of the material to decline. The potential decrease in 
density is more than offset, however, by the increase in 
density caused by the filling in of the open ice structure. 

Thus as the temperature of water is raised, two op- 
posing effects occur: the breaking down of the tetra- 
hedral structure and the consequent filling in of the open 
space, which tends to increase the density; and, at the 
same time, the increase of intermolecular distance with 
the rise in temperature, which tends to decrease the 
density. The minimum volume of water at four degrees 
C. is the result of these two opposing effects. 

The essentially tetrahedral nature of the water struc- 
ture is shown by the x-ray results but cannot be de- 
scribed in terms of a definite number of neighboring 
molecules at certain definite distances. A degree of 
indefiniteness is inherent in the nature of the liquid 
state. The phrase “broken down ice structure” is an 
apt description of water if it is taken as meaning a 
structure in which each water molecule is striving to 
bond itself tetrahedrally to four neighboring molecules 
—as in ice—but in which bonds are continually 
breaking and reforming so that at any instant a molecule 
will be bonded to less than four neighboring molecules 
and will have other neighbors at a variety of distances. 
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Rotch Library 


HE admirable library of the School of Architecture 

is to be called the Arthur Rotch Library of Archi- 
tecture, in honor of the memory of one of the School’s 
early students, a member of the Corporation from 1885 
to 1894, and a benefactor whose many contributions 
greatly assisted the School in the lean years of the 
Institute’s history. 

After being graduated from Harvard University in 
1871, Arthur Rotch studied architecture at the Institute, 
where he was a member of the Class of 1875. His 
great interest in the School was manifested in many 
ways during a distinguished architectural career. Upon 
his death in 1894 he bequeathed to the Institute the 
sum of $40,000. Of this amount, $5,000 was for a fund 
the income of which was to be used annually for the 
benefit of the library of the School; $5,000 was to estab- 
lish a fund the income of which was to be used for an 
annual prize for the student who was graduated highest 
in his class; and a third sum of $5,000 was to provide in- 
come for an annual prize for the student who ranked 
highest at the end of a two-year special course in archi- 
tecture. Mr. Rotch asked that the remaining $25,000 
be devoted to the general purposes of the School. In 
addition to this bequest he also left to the School his 
library of art and architecture. 
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With his brothers and three sisters, Mr. Rotch in 
1883 founded the Rotch Traveling Scholarship for study 
and travel abroad. He was a member of the firm of Rotch 
and Tilden which constructed many public and private 
buildings in Boston and other parts of the country, 
among them the art museum and art school at Wellesley 
College and various churches and libraries in New Eng- 
land. His firm was the first to revive the Colonial style 
for modern buildings, a trend that spread rapidly 
throughout the country. Mr. Rotch is also said to have 
been the first to advocate the use of roughcast as a 
finish for buildings. Among the notable buildings of 
which he was supervising architect was the old Suffolk 
County Courthouse in Boston, and he later designed the 
Devonshire Building, one of the best known of the 
city’s office buildings in its day. 

During his studies abroad he was a regular corre- 
spondent for architectural magazines and occasionally 
wrote articles for daily newspapers, notably the London 
Daily News, for which he described the situation in 
Turkey and Bulgaria after the Russian invasion. 


Holding the Heat 


N AN institution such as Technology, extremes and 
opposites are commonplaces. Physicists break the 
atom into bits; chemists meanwhile build up molecules 
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In this Webster Thermostatic Radiator Trap the valve piece and renewable seat are of stainless steel. The 60-degree cone and 1 terpaiod seat assure 


dirt-free operation. The operating member consists of two ribbed diaphragms of heavy gauge Monel metal, mechanically closed and t 


en soldered. Fully 


compensated for pressure throughout the full operating range. Forged nut. Nipple turned from solid brass. 


‘—If's part of a System 


It is more than just a matter of ingenuity 
in design, generosity in materials, preci- 
sion in manufacture, care in inspection 
and severity in tests—much more. The 
successful operating record of more than 
1,700,000 Webster Thermostatic Radiator 
Traps is due in equal measure to a busi- 
ness policy—a policy of selling Webster 
Heating Systems ... Webster Equipment 
coordinated for results. 


In buildings of every type — department 
stores, office buildings, industrial plants, 
schools, hotels, apartment houses— Webster 
Thermostatic Radiator Traps are coordi- 
nated with other Webster Equipment to 


provide heating economy, comfortable in- 
door temperatures and minimum repair 
and maintenance bills. 


As combined in Webster Systems of Steam 
Heating, Webster Thermostatic Traps, Ra- 
diator Supply Valves, Orifices, concealed 
Webster System Radiation and Webster 
Moderator and Hylo central heating con- 
trols are products of one manufacturer 
under undivided responsibility. Webster 
Service is available through Representatives 
in 60 principal cities. Consult your local 
telephone directory or address: 


WARREN WEBSTER & COMPANY, CAMDEN, N. J. 
Pioneers of the Vacuum System of Steam Heating: : Est. 1888 
Representatives in 60 principal cities : : Darling Bros., Led., Montreal, Canada 


-since 1888 


GET THIS BOOK: It gives ratings and dimensions of all types 


and sizes of Webster Thermostatic Traps. Illustrates and de- 
scribes the various items of Webster Equipment used in Webster 
Systems of Steam Heating. Ask for the “General Catalog.” 
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into more and more complex patterns. Biologists nurse 
bacteria to lush growth in culture media, while bio- 
physicists are slaughtering other bacteria by the billion 
in a stream of lethal radiation. It is therefore not sur- 
prising that while chemical engineers are laboring to 
speed up the rate at which heat is transferred from one 
body to another, heat engineers should be taxing their 
ingenuity to keep heat from being transferred. In this 
work the Institute’s heat engineers are now better 
equipped than ever before, with the housing of their 
laboratory in the basement of the new Rogers Building. 
The new quarters not only have improved light and 
space but also are far more efficient in mechanical con- 
veniences and apparatus. 

Independent valving and switching systems, installa- 
tion of which was made possible by the fact that the 
laboratory was part of a new building, serve to make it a 
self-contained unit whose work need not be interfered 
with by local slackening of gas or water pressure or by 
diminution of available electricity. Pressure regulators 
on gas, water, and air lines are important in this regard. 
Constant-temperature and low-temperature rooms are 
available to test actual house-wall sections under winter 
conditions more effectively than in the old quarters. 
Temperatures in other types of apparatus may be main- 
tained constant to within one one-hundredth of a de- 
gree. In general, the range of the thermal-conductivity 
equipment of the laboratory is among the best, if not 
the best, anywhere available. Temperatures from 3,000 
degrees to minus 110 degrees F. can readily be produced 
in the laboratory. 

The two main functions of the laboratory, which is 
under the direction of Professor Gordon B. Wilkes, ’11, of 
the Department of Mechanical Engineering, are the in- 
struction of students in the methods and difficulties of 
the measurement of temperature and the prosecution of 
research into the general problems of heat transfer. 
In the process of setting up the laboratory, still un- 
der way, the research function has thus far taken 
second place to making the facilities available for 
teaching. 

As the research sections of the laboratory are made 
ready, studies of insulating materials and research into 
other problems of heat transfer will get under way. In 
this work the location of the new laboratory within easy 
reach of the laboratories of air conditioning and of 
refrigeration is expected to be very useful. 


Modular Service 


ORD comes of the recent formation of the Modu- 

lar Service Association, a nonprofit corporation 
established by the heirs of the late Albert Farwell Bemis, 
"93, to carry on that part of his research and develop- 
ment work in housing which dealt with simplification, 
codrdination, and efficiency in the building industry 
through the correlation of dimensions. The Modular 
Service Association is not to be confused with the 
Albert Farwell Bemis Foundation which is an endowed 
department of the Institute and, as readers of The Re- 
view know, is intended to engage in research and the 
dissemination of information of value to the building 
industry. (See The Review, July, page 410.) 
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The new association is an independent organization 
and will enter a program of broad coéperation with the 
American Standards Association under a new project, 
“Co-ordination of Dimensions of Building Materials 
and Equipment,” which has been undertaken under the 
joint sponsorship of the American Institute of Archi- 
tects and the Producers’ Council; it will add to this 
program the task of direct codperative service with indi- 
vidual manufacturers, builders, and architects in the de- 
velopment of suitable modular details and standards. 

Thus an important contribution made by Mr. Bemis 
—one outlined by him in Volume III of his standard 
work, “The Evolving House”’ — is to be given further 


opportunity for development. Alan C. Bemis, ’30, is 
chairman of the executive board of the new organization. 


On the Air 


OUR international radio broadcasts on “Better 

Homes for Better Living’ were presented by the 
Institute through the World Wide Broadcasting Foun- 
dation last month. In this series four members of the 
Faculty coiperated in discussing the development of 
the home — its foundation, design, construction, and 
use. 

“Mother Earth: the Foundation and Source of Sup- 
ply” was the subject of the first lecture, which was given 
by Professor Frederick K. Morris of the Department of 
Geology. He discussed the earth as the foundation of 
the home and the source of its materials. The second 
lecture was given by Professor John E. Burchard, ’23, 
Director of the Albert Farwell Bemis Foundation, who 
spoke from the point of view of the architect, tracing 
the history of shelter and its development in the ad- 
vancement of society. His talk was titled, “Man's 
Conception of the Home.” 

“The Home Interpreted,” the third lecture of the 
series, was by Professor Walter C. Voss, 32, Head of 
the Course in Building Engineering and Construction, 
and described the various materials used in modern 
construction, including metals, wood, glass, plastics, 
concrete, and brick. He considered these materials in 
two classifications: those which are irreplaceable and 
those which are replaced by nature. Murray P. Horwood, 
°16, Professor of Bacteriology and Municipal Sanitation 
in the Department of Biology and Public Health, de- 
livered the final lecture, “‘The Comfort and Ease of 
Living in the Home.” Dr. Horwood, who is widely 
known for his studies in public health, spoke of the mod- 
ern aids to healthful living, including heating, air con- 
ditioning, and various other services that contribute al- 
ready and may contribute further to convenience and 
the advancement of comfort. 

These broadcasts were part of an educational pro- 
gram in which the Institute participates from time to 
time, notably in reporting the latest advancements in 
science, a series prepared and delivered by the Editors 
of The Review on the first Monday of the month during 
the winter, at 7:30 p.m., Eastern Standard Time. Those 
who have short-wave radio receivers may hear this 
and many other interesting programs from the World 
Wide Broadcasting Foundation’s Station W1XAL, by 
tuning to 6.04 megacycles (49.6 meters). 
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“| Wonder What 


Time My Daddy 
Will Telephone? 


**The minute he calls up I’m going to speak 
to him about Bobby. He’s my cousin, and 
he’s just five weeks old. And they haven’t 
got a telephone where he lives! 





“One of these days his mother’s going 
to run out of his talcum. Or she’ll want his 
father to stop at the drug store on the way 
home for oil. Or maybe she’ll want to ask 
the doctor about that rash on his back — 
Bobby’s back, I mean. 
“Then suppose some week he gains six 
ounces. Don’t they expect to tell their 
friends news like that? 
“Well, how is Bobby’s mother going to 
do all those things besides her marketing? 
“I’m going to see if my Daddy can’t fix 
it. He’s always saying how good telephone ; 
service is— and how cheap.” , ail ; 
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THE AIR AND THE JUNGLE 
(Continued from page 165) 


of a jungle river at the edge of this section. Two flights 
only, each of about two hours’ photography, sufficed to 
cover this 2,000 square miles. Unusual and freakish 
weather was responsible for this good break, and in 10 
days after our arrival at No. 1 photographic base, we 
finished with it and flew out, abandoning, incidentally, 
a large stock of gasoline and food stores to the local 
bushmen. 

No. 2 photographic camp was then established. This 
also was on the bank of a jungle river but was quite near 
the foothill source of the river some 300 miles from the 
coast. It had the advantage of being actually in the 
second area but the disadvantage of requiring the plane 
to be moored in a somewhat unsafe place, as the river 
here was subject to quick and violent floods. These 
floods nearly lost us the ship on two occasions, so that 
it was decided to move the base to Murray Lake, a 
large, swampy, and shallow sheet of water some 30 
miles away. Here we were not quite on the area but more 
than near enough to it to offset the possibility of danger 
in the river. 

At this lake, where continuous rainy weather held us 
for five solid months, we had experiences with cannibal 
peoples, with crocodiles, with pythons, with heavy 
enervating fevers, with native attacks, with the dankest 
kind of living in continual hot rain under three super- 
imposed, ineffectual tent flies. These things, augmented 
by our own carriers’ being down with dysentery, by 
petty alternate skirmishing and trading with neighbor- 
ing head-hunters, by snakes biting our three most useful 
native armed police, are the things which stay in 
memory and which spiced the work itself. 

For instance, on a morning of unusually hard rain, 
yells and shrieks rising from the negative sound of 
drenched jungle to the high pitch of a person in agony, 
brought the four whites of our party out of their tents 
on the run. Three hundred yards from our compound 
we had built a small rough pier of bamboo; it served the 
dual purpose of landing jetty for the airplane dinghy 
and of washing stage for our laundry boy. The latter, at 
work and kneeling over the edge toward the five feet of 
muddy lake water, had been seized on his right arm by 
a crocodile. The croc must have been waiting for him 
under the jetty. We arrived quickly, but there before us 
were the rest of the camp carriers, all frenziedly busy 
cutting bamboo poles with their machetes and then 
hurriedly poking them into the lake bottom. The water 
was so agitated and flailed that nothing could be seen 
in it, and there was so much yelling that very little could 
be heard, when one carrier waded in from the grassy 
shore. When he had reached a depth up to his waist, he 
leaned forward, grasped the unconscious laundry boy, 
and pulled him ashore. Other carriers continued to poke 
the lake bottom and yell, while we, after a very quick 
examination of the injured native, decided that he must 
be flown out at once to a doctor and hospital. 

With the boy screaming and sobbing, with his arm 
completely shredded from elbow to shoulder and bleed- 
ing heavily, we flew out through the rain to the coast. 
The boy was treated with an improvised tourniquet 
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during the flight, and his fear and terror caused him to 
exude an odor peculiar to badly frightened animals; the 
trip out was not pleasant. He was in a native hospital 
within two hours after being bitten, and yet good medi- 
cal attention could not prevent the arm from becoming 
infected. It was amputated a few days later. The bite of 
the crocodile with its many crushing teeth invariably 
produces a badly septic condition. 

Another happening that added considerable fuel to 
the entire adventure was an ineffectual but desperate 
attack upon our first river camp by a group of nomadic 
warriors. The method of attack was highly strategic, 
really worthy of a good general or, possibly more ap- 
propriately, of a good admiral. It was perpetrated at 
first dawn when the least bit of light from a rising sun 
was opening up visibility. The fighters had spotted our 
camp of three tents and one thatched native house upon 
the cleared bank of the fast flowing river. They had 
then taken their entire force, some hundred-odd men, 
in four large dugout canoes a mile upstream from this 
camp and had waited, awake and alert, all night. A few 
minutes before dawn they paddled downstream very 
hard. As the four dugouts swept by our compound at a 
speed of about ten miles an hour, every man laid down 
his paddle and threw at our tents as many bamboo 
spears, all about five feet long, as he had time to do. 
The armada rounded the next bend in the river, and all 
resumed paddling. The compound had a pincushion 
appearance with spears everywhere, some even through 
the tents, but not a person of our complement of 22 was 
hurt. Our first knowledge of the attack was of shouts and 
the curious ripping noise of canvas, as bamboo spears 
came through the tent flies and we ran out to see the 
four tremendous dugouts swirling behind a bend and out 
of sight. A complaint to the government quickly brought 
native soldiers, but the others had too much start and 
were not found. The military tactics here were very 
obviously to fight as soon as there was barely enough 
light for aiming and before a freshly awakened enemy 
could see anything at all. 

The weather at this base, roughly in the lowland cen- 
ter of the island, was as discouraging for vertical photog- 
raphy as can be imagined. Day after day a take-off 
would be made under promising conditions, and when 
the plane was some 20 minutes out and nearly up to 
working altitude, a cumulus cloud condition would start 
forming below us. This, of course, precluded the possi- 
bility of any pictures. We would turn and return to our 
base, and sometimes the cumulus would form so fast 
that it would be necessary to come in through heavy 
rain and cloud layers only an hour after the former 
cloudless condition. The take-offs were always planned 
for a time that would permit the first exposure to be made 
as soon as the sun was 25 degrees above the horizon. 
This limiting time for the start of photography was laid 
down by experience in similar jungle regions — it 
amounted to just about two hours after sunrise. As sun- 
rise and also sunset near the equator occur always close 
to six o’clock, the rule resolved into an eight o’clock 
starting limit and a four o’clock finishing limit. These 
times are for the first and the last pictures, although 
never did we find working weather during the entire 
afternoon. With the first picture (Concluded on page 184) 
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THE AIR AND THE JUNGLE 


(Concluded from page 182) 


to be taken at eight, a take-off was always made just 
before seven-thirty, as it was found that just 35 minutes 
were required from take-off time to altitude in order to 
orient properly and to establish wind-drift corrections. 
This scheme in turn meant that the entire camp turned 
out every morning at about six-thirty. 

When photography can be done, with the necessary, 
rare cloudless condition, the ground can be covered at 
the rate of about 600 square miles an hour with the type 
of equipment we used. It is highly essential, therefore, 
to be always ready in every single way — camera 
loaded, ship fueled, and otherwise instantly flyable — 
and then to wait month after month for the break. 
The weather did come eventually, however, and three 
flights over an eight-day period finished this second 
section. The remaining third section, between the two 
now finished pieces, was abandoned in favor of more 
photography in an entirely different district, in view of 
results obtained by test drilling in that district. The 
camp was, therefore, abandoned. The third base, from 
which operations were carried on for some two months, 
was at the town of Port Moresby on the southeast 
coast, where better facilities and absence of rain sped 
the rest of the work. 

A word concerning climate and health is not out of 
place. The country seems to be free of typhus, cholera, 
and yellow fever, but malaria and dysentery are ramp- 
ant. The dysentery is of a type not so deadly as found 
in the equatorial African lowlands, but the malaria is 
extremely common and severe. Fully 95 per cent of our 
field personnel were down with it intermittently and in 
some cases continually. A peculiar variant of the disease, 
known as blackwater fever, which appeared now and 
then, took the life of one young geologist, and seriously 
affected others. 

As in all exploratory shows, the tinned-food question 
and lack of refrigeration were important problems. With 
the air-survey unit the refrigeration problem was very 
acute, for mapping film has a keeping quality more or 
less inversely proportional to the temperature and 
humidity, and continual attempts to photograph, taking 
the film to high and cold (about 40 degrees F.) altitude 
always results in a considerable condensation of water 
on the film when it is returned to the warm ground 
level. This is a seemingly inescapable problem, as the 
camera must be continually loaded and ready, and 
photographing attempts must be made at every time 
there is the slightest suspicion of a clearing condition. 

An accurate stereoscopic interpretation of overlapping 
air pictures sometimes shows many things of outstand- 
ing interest to oil geologists. The characteristic shape 
and vegetation of salt domes and of other structures of 
various types, the relative ages of rivers and ridges, 
which are indicative of folding and priority, are among 
the many things which sometimes yield strong clues 
as to best drilling locations. The seeming paradox of air 
pictures from three miles up helping to detect oil some- 
times nearly that far down is literally a matter of seeing 
the forest in spite of the trees — of seeing faults, anti- 
clines, regions of dead forest, areas of drastically different 
vegetation, and other obvious things which point the 
way to a different type of subterranean geology. 
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THE TREND OF AFFAIRS 
(Continued from page 162) 





at all definitive, less than .01 per cent of carbon is per- 
missible in the liquid metal. To produce steel of this sort, 
a special technique of manufacture has been devised in 
the Institute’s laboratories, by which the materials are 
melted in the vacuum furnace depicted on page 162. As 
the materials are liquefied, such carbon monoxide as 
forms is pumped out, so that a product having a carbon 
content of less than .005 per cent may easily be made. 
The vacuum furnace developed during the past year 
consists essentially of a standard high-frequency induc- 
tion furnace of 150-pound capacity, surrounded by a 
specially designed vacuum chamber. The raw material, 
which is commercially pure iron containing about .015 
per cent carbon, is melted in a crucible of pure magnesia 
in a vacuum of about one millimeter of mercury pres- 
sure. After gas evolution has ceased, the furnace is filled 
with nitrogen gas, the slag materials are added, and 
the reactions are carried out in an atmosphere of 
nitrogen. 

in addition to laboratory work of this sort, the co- 
operation of metallurgists, open-hearth superintendents, 
and others in the industry is being drawn upon. Statis- 
tical study of plant data supplied by them, utilizing the 
Institute’s card-punching and sorting equipment, will 
consider the relationships of slag composition — or iron 
oxide in the liquid metal — and of carbon in the liquid 
metal. The data on a good number of heats are already 
in hand, and it is expected that some five or six hundred 
heats will ultimately be analyzed. 

This codperative aspect of the study finds its counter- 
part in the previous scientific training of the group 
working under Professor Chipman’s direction: Karl L. 
Fetters of Carnegie Tech, Donald L. Guernsey of illi- 
nois, and Shadburn Marshall of Georgia Tech, research 
assistants; with John C. Vaughan, Jr., of Purdue and 
Robert A. Steel of Harvard, graduate students. 


Toward the Ultimate Automatic 


BSERVERS of the automotive scene tend to agree 

that an automatic transmission — or, if you pre- 
fer, the elimination of the gearshift lever — is a devel- 
opment that must eventually be forthcoming. The con- 
stant demand that cars be made easier and easier to 
drive will, they argue, ultimately result in the incorpora- 
tion of some sort of automatic transmission into stand- 
ard designs. A straw pointing the way the wind is 
blowing may be seen, it is held, in the moving of the 
gearshift lever from the center of the floor to a position 
under the steering wheel in current models. Here the 
urge for greater roominess, to make the front seat ac- 
commodate three people comfortably, is the way in 
which the demand for ease in driving finds expression. 
As a result, the change in position of the lever increases 
ease insofar as crowding of people is eliminated but 
decreases ease because of the somewhat unnatural and 
strained motion necessary to move the lever. And as a 
result of this unnaturalness, (Continued on pzge 186) 
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THE TREND OF AFFAIRS 
(Continued from page 185) 





many drivers cut out the second shift, going direct from 
first to high speed. 

Recent announcement of the introduction into 
American motoring of the “fluid drive” which, as the 
“fluid flywheel,” has been familiar to Englishmen for 
some years, may be regarded as a more significant 
straw, even though fewer drivers are likely to become 
familiar with it directly. In England, where tax rates 
cut down engine sizes and make economy in fuel con- 
sumption highly desirable, the fluid flywheel has been 
utilized widely in connection with planetary transmis- 
sions having four forward speeds. By this means, 
shifting which is necessary to get a heavily loaded and 
lightly powered car over grades is simplified. 

In its American version, fluid drive is to be seen 
this year in one maker’s custom model. It consists es- 
sentially of a hydraulic coupling housed in the hollow 
flywheel of the motor. One of the two revolving ele- 
ments spins with the crankshaft of the motor; power is 
transmitted from it to the other revolving member by 
motion of mineral oil in which both members are im- 
mersed. The oil is set in motion by blades mounted on 
the driver, as the first member is called. The motion 
thus generated is imparted to the second member, or 
runner, through similar blades mounted on it. The 
runner in turn sends the power on to the drive wheels. 
There is no mechanical connection between the driver 
and the runner, and consequently none between the 
engine and the rear wheels. 

The driver turns faster than the runner when the 
engine is driving the car; in ordinary driving at normal 
speeds over level roads, the slip, or difference between 
the rotary speeds of the two, is said to be only about 
one per cent. When the car is left in gear while the engine 
is running but the car is not in motion, the slip is vir- 
tually 100 per cent, so that very slight pressure on the 
foot brake will hold a car at the curb even though the 
engine is running and the gears are set for high speed. 
Reference to gears here means that between the fluid 
drive and the differential a conventional transmission 
and overdrive are mounted, serving to transmit the 
power which has been sent through the fluid drive. 

Though the gears are present, gearshifting as the 
average driver knows it is well-nigh absent from the 
driving of cars thus equipped. The car may be placed in 
high gear and kept there, with no declutching or shifting 
in the midst of traffic, slowing down to two or three 
miles an hour with no kicking or bucking. Considerable 
saving of time through the elimination of manipulation 
of the shift lever was one of the results in demonstra- 
tions of the new device. Acceleration from stop-light 
halts was found to equal that of gearshift cars in reaching 
30 miles an hour and was better than that of the gear- 
shift cars in being a continuous process like that of an 
electric train, with none of the separate surges of power 
as between gear speed ranges in conventional cars. 
This particular characteristic is basis for the claim that 
the new drive will give a gasoline (Continued on page 188) 
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+ DEVELOPMENTS 


Correct timing in investing means 
more than buying stocks when they 
are low and selling them when they 
are high. Successful investment timing 
must consider a third phase: “life- 
time.” This is pictured in the chart 
above. 

Just as business as a whole has its 
periods of prosperity, stability and 
decline, so too the individual indus- 
try must pass through the stages of 
childhood, maturity and old age. 


Your Vital Question 


The important question for an in- 
vestor to ask is: How old is the indus- 
try and in what period of its own 
industrial life is it? These divisions 
of an industry’s life span are roughly 
four: (1) development; (2) rapid 
growth; (3) stability; and (4) new de- 
velopment or decline. 


Auto — a Good Example 


As an example of what a new in- 
dustry faces in the development 
period, consider the automobile. For 
twenty years, from 1890 to 1910, this 
industry went through innumerable 
hardships and growing pains. It lacked 
popular acceptance, output was low, 
costs high, and mortalities among all 
companies heavy. 


Boom Period 


Then in 1910 the industry began to 
emerge from its formative period into 
a new cycle in which mass production 
supplanted hand methods. Then fol- 
lowed a period of great expansion be- 
ginning in 1916 and continuing until 
1929. Today the automobile industry 
is in the period of stabilization. 
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Story the Picture Tells 


Chart shows how an industry’s life span has four stages: (1) development — (2) 
rapid growth — (3) stability — (4) new development or decline. An industry in 
its development period is illustrated by the Television industry; rapid growth 
period, Chemicals; stability, Steel; new development, Glass; decline, Coal. 
Where on the chart would you put the industries in which you hold securities? 








Too New? 


Television, on the other hand, can 
be classed as still in the experimental 
stage. Chemicals, to take another illus- 
tration, are on the steepest part of 
their life line. Coal appears to be on 
the down-grade while glass has found 
a new lease on life. 


Big Profit Time 


From the investment viewpoint your 
capital should be distributed mainly 
in those industries which are in the 
period of middle growth. They are 
beyond the promotional problems and 
yet are still not approaching the satu- 
ration dangers. It is the ideal stage in 
the life of an industry. 


Check Your List 


It is the profit zone for the corpora- 
tion and its stockholders. It is the cor- 
rect location for the bulk of your 
holdings. On the above chart decide 
where you would place the various 
industries in which you hold securities. 
When thus examined your investment 
portfolio should meet two tests. 


Make Two Tests 


First: Is your capital diversified over 
a reasonably broad range? Second: 
Are you well represented among in- 
dustries which are in the period of 
greatest growth? Have you kept the 
majority of your funds out of raw 
industries on the one hand, and out of 
fading industries on the other? 
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‘Timing’ Your Investments 


A Three-Fold Plan 


On Babson’s Supervised List thore 
are about 250 securities distributed 
over approximately 30 different in- 
dustries. We recommend the purchase 
of those which we believe are timed 
for the period of rapid growth. There 
are others the sales of which we are 
advising at the present time. 


Automatic Control 


Under the Babson plan of Auto- 
matic Supervision, clients are not only 
told when we believe they should sell 
individual stocks and bonds but also 
when they should buy into an indus- 
try, and when they should get out of 
an industry. 


Safety, Profit, Income 


When you time your investment 
program by this three-fold plan you 
protect your principal, your profits 
and your income. The Babson Method 
gives you the benefit of more than 
thirty years’ experience in the field 
of investment management. 


Under our plan you get complete, 
continuous, and personalized service 


Babson’s Reports 

DIV. 68-144, BABSON PARK, MASS. 
Send me details of your investment service, 
and current reports on business and invest- 
ment outlook. Also complimentary copy of 
chart like the above, showing position of 
many major industries. 


Name 





Address 
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TRILOGY for YOUNG MEN 


Three volume sets, boxed together, of the privately 
printed lectures and letters of Professor Erwin H. 
Schell which include: 


Tue Mitxiion Doiiar LECTURE 
ADVANCE THROUGH ADVERSITY 


DESIGN FOR A CAREER 


4 
have now been made available to all Technology men 
through the courtesy of the Technology Branch 








of the 


HARVARD CO-OPERATIVE SOCIETY 
40 Massachusetts Avenue Cambridge, Mass. 


Three dollars per set 
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MORNING FACE cetkstites 


A small boarding school for boys and girls from four to four- 
teen. Prepares for leading secondary schools. Men and women 
teachers who understand children. Intimate home life. 
for informaticn address 


MRS. ELEANOR RUNKLE CRANE, Director, Richmond, Mass. 
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PEQUOT MILLS 


SALEM, MASS. 


HENRY P. BENSON 
President 








Tue Tecuno.ocy REvIEw 








THE TREND OF AFFAIRS 
(Continued from page 186) 





automobile the flexibility which was typical of steam 
and electric automobiles yet without the disadvantages 
that led to their being abandoned. 

The fluid intermediary between motor and drive shaft 
cushions the whole driving mechanism from the engine 
to the rear wheels. Torsional vibrations originating in 
the motor are damped by the fluid. One other advantage 
especially cited is that the motor will not stall when it 
is in gear, even though car speed is suddenly cut down. 
Safety of operation in traffic, in crossing railways, and 
on hills is a result foreseen from this fact. 


To Resume Research 


HE only nonmagnetic ship in the world, the Re- 

search, which has been under construction at the 
behest of the British Admiralty to carry on surveying 
work which came to a halt when the Carnegie Institu- 
tion’s Carnegie was destroyed by explosion and fire at 
Samoa in 1929, is expected to be launched this month. 
The vessel is being built at the yards of Philip and Son, 
Ltd., in Dartmouth, England, and is scheduled to be 
ready for service next October. 

Brigantine-rigged, as was her predecessor, the Re- 
search will have a full sail area of about 12,000 square 
feet. She will be equipped, like the Carnegie, with a spe- 
cially built auxiliary motor. The new vessel is 142 feet 
in length, as against the Carnegie’s 155.5, but will dis- 
place 700 tons, 132 more than did the earlier ship. Her 
cruising radius will be 3,000 miles, and her speed six 
and a half knots. She will differ again from the Carnegie 
in having rigging wires of aluminum bronze instead of 
the hemp used in the other vessel. The Research’s an- 
chors and cable will also be of aluminum bronze, and her 
hull will be built of teak. Packing cases made without 
iron nails, nonmagnetic metal containers for foods, and 
nonmagnetic kettles, razor blades, typewriters, tanks, 
oil drums, and other equipment will be used aboard her. 
Six officers, 22 petty officers and men, and four sci- 
entists will make up the personnel of the new floating 
magnetics laboratory when she finally puts to sea. 


** Pedro”’ 


ACHINES to reproduce speech have become com- 
monplace to all of us and have strengthened each 
other’s hands in recent years — as witness the stimu- 
lation of sales of phonograph records as a result of 
interest in music generated by radio. Now comes a ma- 
chine not to reproduce, but to create, speech. In its first 
public appearance, before an audience of scientists at the 
Franklin Institute last month, the Voder not only went 
through a repertoire of animal sounds, ranging from the 
grunt of pigs to the tapping of woodpeckers, but en- 
gaged in brief conversational exchanges of complete sen- 
tences with its guardian, a representative of the Bell 
Telephone Laboratories, where the machine was 
developed. 





Fresruary, 1939 


The Voder, or “voice operation demonstrator,” con- 
sists of apparatus used in everyday telephone service, 
coupled and powered in such a way as to provide the 
two basic sounds com sing human speech — a hiss and 
a somewhat musical tuie such as is heard in vowels — 
which are controlled by a set of keys and pedals regu- 
lating pitch and inflection and providing 23 different 
sounds from which the machine’s speech is shaped at 
the operator’s behest. Sometimes as many as five keys 
must be pressed at once to produce a desired sound. 
At least a year is required for the training of an oper- 
ator, and those who have been thus trained still spend 
three or four hours a day in practice. They will use the 
machine to make synthetic speech as an exhibit at the 
New York and San Francisco world’s fairs. 

Developed specifically for this purpose, the Voder 
originated in the speech scrambler and unscrambler 
shown at the Harvard Tercentenary by the Bell Labo- 
ratories. It is described by O. E. Buckley, Vice-Presi- 
dent of the laboratories, as a stunt outgrowth of a 
serious line of unannounced. research. “‘ Pedro” — as 
the device has been nicknamed in the laboratories in 
reference to Dom Pedro, Emperor of Brazil, who ex- 
claimed, “My God, it talks,” when the then newly in- 
vented telephone was demonstrated to him at the Cen- 
tennial Exposition in Philadelphia in 1876 — is basis 
for the suggestion by Dr. Frank B. Jewett, ’03, Presi- 
dent of the laboratories, that the science of communi- 
cation has now reached a stage of development per- 
mitting a man who has lost his voice to talk by merely 
punching a row of keys. As it is, though extensive 
training is necessary for the operator to amass a “ vocab- 
ulary”” of key and pedal movements, the Voder is said to 
equal practically anything the human voice can do, 
with a range from the lowest pitch of 80 or 90 cycles to 
overtones nearly up to 10,000 cycles. In the hands of 
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an operator with sufficiently strong sense of musical 
tones and values, the machine can even sing. 


FACTORY OR CATHEDRAL? 
(Continued from page 168) 


automobile manufacturer were to be forced to use a 
castle for a factory, or as if the church were to be obliged 
to use typical industrial establishments as cathedrals. 
Conceivably either could be done but not with entire 
satisfaction to anyone concerned. 

And now though man is able to synthesize fibers, for 
some reason he has been content to process them ac- 
cording to the methods worked out over long periods of 
years for wool, cotton, or silk. He still confuses his 
factories with his cathedrals. Perhaps the reason is that 
the very age of the various textile processes leads to 
belief that they must be best methods and that therefore 
the best way to handle synthetic fibers is the ancient 
one. Another reason (and a powerful one) is the fact 
that a mass of processing machinery of established form 
and function is available. To carry out research as to the 
optimum way to handle synthetic fibers would be diffi- 
cult and expensive and might well result in the necessity 
for the design, construction, and operation of entirely 
new machines. 

Nevertheless, a very hopeful development in the pro- 
duction of fibers from test tubes is in the possibility 
that we may make filament of properties to satisfy the 
demands of a particular use. To this end everything 
that can be discovered about the growth and structure 
of the natural fibers is valuable information and will 
serve as background for the spinning of molecules of 
proper length, arrangement, and characteristics to serve 
best the desired end. This sort of (Concluded on page 190) 








PREPARATORY SCHOOLS FOR BOYS 





BERKELEY PREPARATORY SCHOOL 
Established 1907 
Special preparatory courses for M.I.T. 

Day School — Evening School — Summer Session — Co-Educational 
Accredited by N.E. College Entrance Certificate Board 
Harry F. Capg, Jr., '28, Headmaster 
470 Commonwealth Ave., Boston Send for Catalog *‘T’’ Tel. COM 9262 





CHAUNCY HALL SCHOOL 


Founded 1828. The School that confines itself exclusively to the 
preparation of students for the Massachusetts Institute of 
Technology. 

FraNkLin T. Kurt, Principal, 553 Boylston Street, Boston, Mass. 





CRANBROOK SCHOOL 


Distinctive endowed preparatory school for boys. Also junior depart- 
ment. Exceptionally beautiful, complete, modern. Unusual oppor- 
tunities in music, arts, crafts, sciences. Hobbies encouraged. All sports. 
Single rooms. Strong faculty. Individual attention. Graduates in over 
50 colleges. Near Detroit. 
RgGIsTRAR 
4310 Lone Pine Road, Bloomfield Hills, Michigan 
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HEBRON ACADEMY 
Thorough college preparation for boys at cost surprisingly low due to 
endowment and country location. 79 Hebron boys, freshmen in college 
this year. Experienced faculty. Excellent dormitory, classroom, laboratory 
and athletic equipment. Write for booklet and circulars. 


Ratpex L. Hunt, Principal, Box T, Hebron, Maine 





HUNTINGTON SCHOOL FOR BOYS 


Five Forms. Special two-year course for entrance to M.I.T. 
Summer Session (Co-educational) Send for catalogues 
Crarzes H. Sampson, Ed.M., Headmaster 


320 Huntington Ave., Boston Tel. Kenmore 1800 





NEW HAMPTON SCHOOL 


A New Hampshire School for Boys. 118th Year. Emphasis on Thor- 
ough Preparation for Technical and Liberal Arts Colleges. School's 
Location and the General Participation in Sports, Conducive to Health. 
Six Modern Buildings. Address 


Freperick Smits, A.M., Box 191, New Hampton, N. H. 
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Stahleker Steel Corp 


Second and Binney Sts., Kendall Sq., Cambridge, Mass. 
Telephone Trowbridge 1440 
Hot Rolled Bands, Round, Square and Flat Bars, 
Channels, Tees, Plain and Diamond Pattern Plates 
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Cold Rolled Bars—Norway Iron—Deformed Bars for Concrete 
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WALLACE BLANCHARD, °16, Treasurer 
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William H. Coburn & Co. 


INVESTMENT COUNSEL 
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Manufactured to Order 
Under Conditions Assuring 
High Standards of Precision 


FIDELITY 


MACHINE COMPANY 


3908-18 Frankford Ave., Philadelphia, Pa 
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FACTORY OR CATHEDRAL? 


(Concluded from page 189) 


progress is not a dream, not an impractical vision. With 
the advent of the new filament, nylon, we have a material 
which has very different physical characteristics from 
any of the previously existing fibers. In the shape of its 
load-extension curve it more nearly resembles rubber. 
At low stresses it stretches relatively easily, while at 
higher loads the stretch becomes progressively less, until 
a small plastic flow immediately precedes failure. Thus 
usual stresses are not so likely to work havoc in 
milady’s hosiery if it is made of nylon. Furthermore, the 
fiber of nylon is much stronger than that of rayon. In 
it no cellulose is used, but it does contain nitrogen, and 
to this extent simulates the animal fibers chemically. 

The student who investigates fiber structure with a 
microscope only, is much like the building wrecker who 
dissects the gross elements of a building and measures 
the size, nature, and placement of the beams, columns, 
floors, walls, piping systems, wiring. If the student 
uses x-ray analysis, he more nearly resembles the labora- 
tory technician who determines by analysis the struc- 
ture of steel, the kind of wood, the composition of the 
brick or tile or stone. One type of investigator works 
with large structural units; the other, with their small- 
est components. In any case the analyst is tearing apart 
a finished structure. 

If he approaches the problem from the point of view 
of the synthesist — and this is the angle of approach 
which must be used by the modern textile manufac- 
turer — he may be like the artist who, given paints, 
brushes, and canvas, can combine pigment with fabric 
to produce a masterpiece; or he may be like a two-year- 
old child who, with the same materials, creates a first- 
class daub. What does the two-year-old lack that the 
great master possesses? The answer is: skill, vision, and 
knowledge. To gain these, we must drive research 
harder and farther. 


AUTOMOBILE ANCESTRY 
(Concluded from page 170) 


Chicago.) The first of the 1875 models was found in his 
shop after his death, and came into the possession of the 
Austrian Automobile Club, who later gave it to the 
museum. 

Even in his day Marcus had trouble with the police, 
who forbade the use of his second model on the public 
highway. Though what was too fast for the 19th Century 
would be too slow today, this crawling genesis foretold 
the modern car. 
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L. F. Buff '97 — Henry A. Buff '05 
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Eapie, FREUND AND CAMPBELL MAURICE A. REIDY 
CoNsULTING ENGINEERS Consulting Engineer 
110 West FortietTH STREET New York City 
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Plans and Specifications — Examinations and Reports 

Power, Heating, Ventilating, Electric, Plumbing, 

Sprinkler, Refrigerating, Elevator Installations, etc., 
in Buildings and Industrial Plants 


J. K. Campsect, M. I. T. "11 44 SCHOOL STREET BOSTON, MASS. 
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PATENT LAWYER 
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Patents, Trade Marks, Copyrights 
SUnset 6-7930 527 Fifty-Eighth Street United States and Foreign 
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PATENT LAWYER Electrical and Thermal Engineer 








Formerly Examiner in United States Patent Office : 
Consultant in E 
Patents, DesiGNs, TRADEMARKS, COPYRIGHTS Apparatus, Process and PATENT MATTERS : 
CHEMICAL MaTTERs A SPECIALTY Office and Laboratory 
114 East Thirty-second Street Telephone 





Washington Loan & Trust Bldg., Suite 1004, Washington, D. C. Mow Yeck. i. ¥. LExington 2-8130 














AN AID TO INDUSTRY IN LOCATING 


Tue TEcHNoLoGY REVIEW 











HOW LONG CAN YOU WAIT? 


Youth 


E'xpe rience 





Many Youngsters 
plus 
Proper Handling 
plus 
Many Years 


Gwe 





A Man of Ability 
plus 
Proper Handling 
plus 


Six Months 


Ges 





The Man You Need 








The Man You Are Looking For 


PLACEMENT BUREAU 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


CAMBRIDGE, MASS. 





AN AID TO ALUMNI IN FINDING DESIRABLE POSITIONS 














OUTSTANDING MEN 


| 





























TECHNOLOGY MEN IN ACTION 


CHECK LIST OF THE ACTIVITIES AND ACHIEVEMENTS OF M.I.T. ALUMNI, OFFICERS, AND STUDENTS 





Increased Responsibility 


@ For Samuet C. Linp’02, who has 
become president-elect of the Amer- 
ican Chemical Society, to take office 
in 1940. 

@ For Henry C. Pattren’08, who 
has been appointed general manager 
of the Toronto Transportation Com- 
mission, effective January 1. 

@ For Tuomas C. Desmonpn’09, 
who, in November, led the Republi- 
can ticket in winning reélection for 
his fifth term as a member of the New 
York State Senate, receiving the larg- 
est plurality ever given a candidate 
from the Orange-Sullivan County 
district. 

@ For Rurus E. Zimmerman’'ll, 
who has been elected vice-president 
of the American Standards Associa- 
tion. 

@ For Cuester L. Kincssury’l8, 
who was elected president of the Toy 
Manufacturers of the U.S.A., Inc., 
in December. 

@ For Jonn Durr, 3d,’35, who 
broke all vote-getting records in 
New Bedford, Mass., with a total of 
27,297 to win the election as council- 
man-at-large in that city. 


Footsteps 


@ Compared with 1935 (we couldn't 
lay our hands on the intermediate 
years) there is an especially large 
group of freshmen whose fathers are 
Alumni of the Institute. The follow- 
ing list presents the fathers in order 
of Class, with the son’s name imme- 
diately following: Artnur LitTLE 
‘01, Richard P.; Karu E. Peiter’04, 
William H.; Epwarp J. Poor’05, 
Leonard F.; Lane Scnorrerp’05, 
William M.; Harry W. Brown’06, 
Russell W.; Georce A. Crane’07, 
Russell A.; Joun H. Leavery’07, 
Peter H.; Tracy SmitH’07, Tracy, 
Jr.; Benjamin W. Peprer’09, Edward 
L.; Matruew Porosky’09, Stanley 
M.; Artuur L. SHaw’09, Robert S.; 
F. Spencer Arenp'10, John S.; 
Srertinc B. Dyer’ll, Donald P.; 
Rocrer P. Lovup’ll, Warren S.; 


Natuaniet §. Sgevey’1l, Franklin 
P.; Frepericx H. Drerxs’12, Freder- 
ick M.; Boyp Duptey, Jr.,’12, 
William; Horace B. Fay'12, Robert 
J.; Watiace J. Murray'12, Wallace 
S.; Jonatuan A. Noyes’12, Jonathan 
H.; Franxytin Hutcuinson’13 (de- 








ceased), Franklin; ALpert M. Jones 
"13, Jack J.; Prescorr V. Ketty’13, 
George A., 2d; Grorce E. Leavitt 
"13, George E., 3d; Watrer C. 
Esernarp 14, Walter S.; Louis A. 
Wuson'14, Duncan M.; Frank J. 
Heruny'15, Francis B.; Crive W. 
Lacy'15, John W.; Ernest M. Love- 
LAND ‘15, John E.; Gzorce R. Urqu- 
HART '15, George R., Jr.; Sanrorp L. 
Wituis’15, Sumner C.; Howarp T. 
Evans'16, Howard T., Jr.; CHares 
W. Lawrence’l6, Charles H.; Jack- 
son B. Wetts'16, Jackson B., Jr.; 
Wituiam L. Dennen’17, William 
H.; Haroitp C. Neumann’17, Gordon 
R.; Garpner S. Goutp’18, Gardner 
S., Jr.; James L. McCretran’]8, 
James L., Jr.; ArtHuR J. Marsu’18, 
Arthur W.; Raven Sarcent 18, Fred- 
erick; ANDREw I. McKee’21, Andrew 
I., Jr.; Harry J. Pavetz’23, Harry J., 
Jr.; J. Stuart Cranpatu'27, Paul S. 


On the Platform 


@ Franx B. Jewetr’03, President of 
the Bell Telephone Laboratories, a 
lecture at Rockford College, Rock- 
ford, Ill., under the auspices of the 
William Arthur Maddox Founda- 
tion, February 18. 
@ Tuomas R. Camp’25, Associate 
Professor of Sanitary Engineering, 
two lectures on the hydraulics of 
water distribution systems, before 
the New England Water Works 
Association, November and Decem- 
ber. 
@ Frepericx K. Morris, Professor 
of Geology, a series of seven lecture- 
seminars on problems in geology. 
Dr. Morris has returned from a 
sabbatical year of travel, chiefly in 
Asia, and his lectures deal with such 
specific topics as ‘“Volcanoes and Cal- 
eras in the Pacific Region,’’ ‘‘Pen- 
insular India,’’ ‘‘Himalayan India,"’ 
“The Granite Window of Aswan,”’ 
and so on, November to March. 
@ Louis B. Sticuter, Professor of 
Geophysics, lecture on ‘‘Applied 
Geophysics in the Job of Maintaining 
Our Mineral Reserves,’’ before the 
Concord, Mass., chapter of the 
Unitarian Laymen’s League, Decem- 
ber 8. 


Written 


@ By Harvey S. Cnase’83, ‘‘Re- 
port Upon a Survey of the Finan- 
cial Condition and Fiscal Transac- 
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tions of the City of Winter Park, 
Florida, for the Last Year,’’ sub- 
mitted to the Property Owners 
Association in December. 
@ By Cuartes W. Berry'’95, Cary 
L. Svenson’19, and H. Cartton 
Moore’24, ‘Problems in Engineer- 
ing Thermodynamics and Heat En- 
gineering,’’ second edition, Wiley, 
New York City. Wiley says: “‘A 
book of problems that range from the 
simple to the complex, covering all 
the important phases of heat engi- 
neering. It is adaptable to any text 
being used, for symbols have been 
used as sparingly as possible, in order 
to allow for variations in different 
textbooks. . . .”” 
@ By E. Suerman Cnase'06, ‘‘Sew- 
age Disposal in Sandy Soil,’’ Engi- 
neering News-Record, December 15. 
@ By Hotpen C. Ricnarpson’06, 
‘Back to the Catapult,’’ the first of 
two articles on assisted take-off, 
Aviation, December. 
@ By Harrison P. Eppy, Jr.,'17, 
“Cautions Regarding Land-Fill Dis- 
posal,’’ Engineering News-Record, De- 
cember 15. 
@ By Witua F. Heavey’22, ‘‘En- 
gineers in Chemical Warfare,’’ The 
me Engineer, November—Decem- 
er. 
@ By Rosert B. Linpsay’24, ‘“The 
Future of Theoretical Physics,’’ Phi- 
losphy of Science, October. 
@ By C. Winoate Reep’29, ‘“Train- 
ing Ordnance Reserves,’’ Army Ord- 
nance, November—December. This ar- 
ticle ‘‘outlines the substance of a new 
Ordnance training plan for officers of 
the Arm and Service Assignment 
Group.” 
@ By Robert S. Harris’28, Joun 
W. M. Bunker, Staff, and L. Mat- 
corm MosnHer'29, ‘‘Quantitative 
Measurement of the Ultraviolet Ac- 
tivation of Sterols. I. Ergosterol,’’ 
Journal of the American Chemical 
Society, November. 
@ By Hunter Rouse’29, ‘‘Modern 
Conceptions of the Mechanics of 
Fluid Turbulence.’ For this paper 
Mr. Rouse was granted the Norman 
Medal from the American Society of 
Civil Engineers. 
@ By Wizsert B. McCiver’30 with 
J. T. Dickinson and H. O. Forrest, 
‘The Application of Propane to the 
Manufacture of Pennsylvania Lubri- 
cating Oils,’’ Refiner and Natural 
Gasoline Manufacturer, December. 





II 


@ By the following members of the 
Society of Naval Architects and 
Marine Engineers, papers presented 
at the annual meeting in November: 
Henry C. Apams, 2d,'15, ‘‘Some 
Notes on the Use of Models in the 
Study of the Rolling of Ships’; 
Harotp E. Saunpers ‘16, ‘“The David 
W. Taylor Model Basin at Carder- 
ock’’; Oxriver D. Cotvin'24, “‘Care 
of Cargo at Sea’’; Henry A. ScuaDE 
'28, ‘Bending Theory of Ship Bot- 
tom Structure’’; Doucras C. Mac- 
Mitian 34 and A. S. Thaler, ‘‘Heat 
Balance Calculations for Marine 
Steam Plants.”’ 


Health Promoters 


@ From time to time in this column, 
The Review likes to group for its 
readers men who have a community 
of interest. We have done this for fire 
insurance men (June, 1938), and this 
time wish to present gees health 
workers. This list is by no means 
complete; it refers exclusively to a 
breakfast during the convention of 
the American Public Health Associa- 
tion held in Kansas City in October: 
SamuEL C. Prescotr’94, Dean of 
Science and Head of the Department 
of Biology and Public Health, M.I.T.; 
Henry M. Loomis’97, National Can- 
ners Association, Washington, D.C.; 
CuHaARLEs-Epwarp A. WINsLow 98, 
head of the school of public health, 
Yale University Medical School; 
Burt R. Ricxarps’99, division of 
public health, Albany, N. Y.; ANNE 
Rocers Winstow'04, New Haven, 
Conn.; Ratpn E. Tarsetr’05, senior 
sanitary engineer, United States Pub- 
lic Health Service, Washington, D.C.; 
Joun F. Norron’06, chief bac- 
teriologist, Upjohn Company, Kal- 
amazoo, Mich.; Harry A. RapELyE 
08, Kansas City, Mo.; Wixxram F. 
Wets'09, department of bacteri- 
ology, University of Pennsylvania 
Medical School; Joun H. O’Neitt 
"10, sanitary engineer, New Orleans, 
La.; Franx J. Osporne’12, health 
officer, East Orange, N.J.; Lzonarp 
M. Sanpston'12, Pittsburgh, Pa.; 
Gaius E. Harmon’l3, director of 
vital statistics, Detroit, Mich.; 
Homer N. Catver’]4, secretary of 
committee on medicine and public 
health, New York World’s Fair 
1939; Tuomas J. Durrietp 14, direc- 
tor of vital statistics, New York City; 
Jor I. Connotty'16, sanitary engi- 
neering department, Chicago, IIl.; 
Aimé Cousingau'16, sanitary engi- 
neer, Montreal, Canada; Murray 
P. Horwoop'l6, Professor of Bac- 
teriology and Municipal Sanitation, 
M.1.T. 


Crair E..Turner’17, Professor of 
Biology and Public Health, M.I.T.; 
James C. Irwin, Jr.,'18, Kansas 
City, Mo.; Mittarp Know ton ‘18, 
state department of health, Hartford, 
Conn.; Lester V. CHANDLER’I9, 
health department, Hackensack, N..J.; 
Aurrep H. Frercner'21, sanitary 
engineer, Memphis, Tenn.; Caries 
L. Poot '21, sanitary engineer, Provi- 
dence, R.I.; Kesre B. Perine’22, 
health department, Belmont, Mass.; 
WituraM H. Picxetr’22, health offi- 
cer, St. Petersburg, Fla.; James Wat- 
Lace’22, American Public Health 
Association, New York City; Ep- 
MUND G. E. ANDERSON '23, state de- 
partment of health, Providence, R.I.; 
Mitton E. Parxer’23, director of 
production, Beatrice Creamery Com- 
pany, Chicago, Ill.; Bernarp E. 
Procror’23, Associate Professor of 
Food Technology, M.I.T.; Davin A. 
Meeker '24, Vice-President, The Ho- 
bart Company, Troy, Ohio; Ben- 
jamin V. Howe’26, sanitary engi- 
neer, Denver, Colo.; Gerorce B. 
Daruinc'27, comptroller, W. K. 
Kellogg Foundation, Battle Creek, 
Mich.; Sara A. Scupper’27, re- 
search, health department labora- 
tory, New York City; Crara F. 
Smytu'27, Laboratory of Hygiene, 
Philadelphia, Pa.; Witt1am H. Gaus 
31, director of laboratories, state 
department of health, Nashville, 
Tenn.; Joun T. R. Nickerson’32, 
Boston, Mass.; Lzeicuton R. Ricx- 
Arps '33, New York City; Ratpx O. 
Brown '34, health officer, Saginaw 
County, Mich.; B. Russert FRANKLIN 
"34, health officer, Ingham County, 
Mich.; Howarp E. Linp’37, director 
of health laboratory, St. Louis 
County, Mo.; Lroyp K. Crarx'38, 
sanitary engineer, Bismarck, N.D.; 
Epoar J. Srarr’38, state department 
of health, Providence, R.I. 





DEATHS 


* Mentioned in class notes. 


@ Cuarves H. Brecx’70, December 
29. The Boston Evening Transcript of 
December 30 says: “. . . Mr. Breck, 
for many years a resident of Newton, 
was born in Boston, a son of Charles 
Henry and Frances Augusta Brown 
Breck. He received his early educa- 
tion in the Boston public schools and 
later entered the Massachusetts In- 
stitute of Technology. . . . Since his 
retirement in 1922 he had continued 
his interest in agriculture and re- 
search. Active in the development of 
new processes, he often conducted 
experiments in this field for his own 
pleasure. Mr. Breck, who was the 
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founder and first president of the New 
England Seedmen’s Association, also 
belonged to the Massachusetts Hor- 
ticultural Society, the Seed Trade 
Association, and the Brae Burn 
Country Club. At one time he was a 
director of the old Atlantic National 
Bank. He leaves his widow, Mrs. 
Marion Adams Breck. . . .”’ 

@ Norman S. Wootpripce’86, Sep- 
tember 29.* 

@ Watter G. Wuitmore’87, No- 
vember 30.* 

@ Joseph P. Newerx.’88, December 
5 * 


¢ Norman P. Worx’88, November 
30. 

@ Crayton W. Pixe’89, December 
31. From the New York Times of Jan- 
uary 1, we quote: ‘*. . . Born at 
Fryeburg, Me. . . . he was educated 
at Massachusetts Institute of Tech- 
nology and came to this city [Phila- 
delphia] in 1890, serving as an in- 
structor in electrical engineering at 
the University of Pennsylvania for 
two years. He had been associated 
since 1923 with the Philadelphia 
Rapid Transit Company. Major Pike 
during the World War served in the 
Ordnance Department of the army. 
He was author of books and articles 
on electrical engineering and lighting 
effects and had been employed by 
many municipalities and private con- 
cerns. He was a former president of 
the Engineers Club here and was a 
member of the International Society 
of Municipal Electricians, American 
Institute of Electrical Engineers, 
Society of Illuminating Engineers 
and Society of Municipal Engineers. 
Surviving are his widow, the former 
Margaret E. Rattoo, of this city, and 
a daughter, Helen Margaret Pike.” 
@ Wintnrop Corrin’90, December 
Y Reg 

¢ Asa H. Morritxi’92, December 
20. 

@ Joun L. Nisper’94, December 21. 
@ Georce Derren 95, December 26. 
@, Epwin S. Dopce’97, December 10. 
@, Carteton Kocu’98, December 25. 
@ Paut McJunkin 98, December 22. 
@ Hersert H. Kennepy’0l, Oc- 
tober 24.* 

@ Cuartes S. Toomas’02, November 
20. 

@ Gzorce Turner ’05, November10. 
@ Pavt B. Wesser’06, December 


25: 

@ Perer F. McLaveuuin'08, Octo- 
ber 5. 

@ Puitie Hart’l0, November 29.* 
@ Davin Huntine 12, December 7. 
@ Georce Sricxney'l6, January 1. 
@ Irvin Gerorsx:'23, December 20. 
@ Marcer J. Avuincxx’27, May 27. 
@, Cyrit Meacuer '28, December 22.* 
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CLUB NOTES 





Technology Club of Eastern and 
Northern Maine 


The fall dinner meeting of the Club was 
held on the evening of December 8 in the 
English Room of the Bangor House. The 
Club was very fortunate in having as 
guest speaker Karl T. Compton, President 
of the Institute. Dr. Compton gave a very 
interesting talk on recent developments 
at Technology, illustrating his remarks 
with slides of the new Rogers Building, 
scale models of the new field house, and 
many shots of various research activities 
in progress. After his talk, Dr. Compton 
answered questions from the members 
present regarding affairs at the Institute. 
Our President, Franklin E. Bragg’97, 
acted as toastmaster. 

Those present were Franklin E. Bragg 
97, Carl E. Danforth’05, Gertrude E. 
Ebbeson’33, Frank A. Knight’38, Charles 
G. Paine’15, William C. Peters’02, Ed- 
ward Vivian ’38, and Roy P. Whitney '35, 
all of Bangor; Howard T. Clark'23 and 
Winthrop E. Robinson ’32 of Dover-Fox- 
croft; Earl F. Bennett’30, Matthew E. 
Highlands'34, Arthur E. Keay '26, Fred 
L. Lamoreau'38, Alpheus C. Lyon'04, 
and Clayton D. Mersereau'38 of Orono; 
David Landen’30 of Presque Isle; and 
Elmer C. Warren’26 of Waterville. — 
Roy P. Wuitney’35, Secretary, M.I1.T. 
School of Chemical Engineering Practice, 
Eastern Manufacturing Company, Ban- 
gor, Maine. 


Detroit Technology Association 


A vital subject was discussed at our 
December dinner at the University Club. 
F. X. Martel, President of the American 
Federation of Labor in Detroit, talked 
with us touching on the A. F. of L. poli- 
cies toward the Wagner Act, ithe National 
Labor Relations Board, the sit-down, and 
the Committee for Industrial Organiza- 
tion. After Mr. Martel’s talk there was a 
question and answer period. — Joun E. 
LoncyEar'26, Secretary, 2000 Second 
Avenue, Detroit, Mich. 


Technology Club of Hartford 


The 1938-1939 season of the Club 
opened November 17 with a dinner meet- 
ing at the University Club. The evening 
was devoted to a survey of the problems 
of flood contro] in the valley of the Con- 
necticut River. Robert J. Ross'06, city 
engineer of Hartford, outlined the activi- 
ties of municipal forces and the W.P.A. in 
raising and reinforcing Hartford's dikes 
during the September flood. Motion 
pictures taken during this work bore 
witness to a close race with the rising 
water and were ample evidence of an 





excellent performance. Following Mr. 
Ross, Professor Edward L. Troxell of 
Trinity College described and contrasted 
the various proposals that have been 
made for the Tovchegiane of an adequate 
flood-control system for the Connecticut. 
The pros and cons of storage reservoirs, 
dikes, and by-pass canals were examined in 
an interesting talk which Professor 
Troxell illustrated with color slides. 

On December 13 the Hartford group met 
to hear William J. Cox, highway com- 
missioner of the state of Connecticut, 
who spoke on ‘“‘Highway Department 
Activities and Plans.’’ After a concise 
survey of his subject, Mr. Cox turned 
the meeting into an open discussion, in 
which the art of designing highways was 
examined from all possible points of view. 

The Club has thus begun what we be- 
lieve will be another successful year. 
Interest among local Alumni is on an 
upward trend, as indicated by a 40 per 
cent increase in paid memberships above 
the preceding period, which is due in 
part, no doubt, to a rather severe reduc- 
tion in the annual dues. — THomas B. 
Ruines’32, Secretary, United Aircraft 
Corporation, 400 South Main Street, 
East Hartford, Conn. 


Technology Club of Milwaukee 


A dinner meeting of the Milwaukee 
Alumni was held on December 8 at the 
Eagles Club. The guest speaker was 
Edward Halbach, the President of the 
Milwaukee Astronomical Society, who 
addressed us in a most entertaining and 
instructive manner. This society is known 
in the world of amateur astronomy for its 
real contributions to voluntary research 
in co6peration with organized groups 
throughout the country, in such fields as 
variable stars, meteors, and so forth. 
We are indebted to Mr. Halbach for an 
interesting evening. 

Our President, L. D. Smith’06, con- 
tributed in no small way to making the 
occasion one of gemitlichkeit, as well as 
education and entertainment. 

We invite any M.I.T. man who visits 
Milwaukee to make himself known to us 
by phoning the Secretary at WEST 8308. 
Our mailing list is kept as up to date as 
possible through the help of the unusually 
efficient services of the Alumni Office in 
Cambridge but necessarily depends also 
upon the codperation of our members in 
keeping us informed as to their changes in 
address and as to new residents in Mil- 
waukee and vicinity.—Rosert M. 
Osporn "36, Acting Secretary, 2840 High- 
land Boulevard, Milwaukee, Wis. 


Technology Club of Schenectady 


A dinner meeting at which Dean 
Prescott'94 gave a very interesting in- 
formal discourse on ‘‘What Is New at 


(1m) 





Tech’’ was held on December 6. Slides of 
some of the more recent changes were 
shown and assisted greatly in giving 
those present a visual impression of the 
changes being made. — Harris A. Toomp- 
son'33, Secretary, General Engineering 
Laboratory, Building 5, General Electric 
T idliele 1 River Road, Schenectady, 
eo 


Worcester County Alumni Asso- 
ciation of the M.1.T. 


The annual fall dinner was held on No- 
vember 30 at the Hotel Bancroft, with 64 
members and guests attending. R. Merwin 
Horn of the M.I.T. Photographic Service 
gave a demonstration of the technique of 
high-speed moving pictures and showed 
some of those developed at the Institute. 
The next meeting of the Club will be in 
the latter part of this month, the date to 
be set by the executive committee. 

Charles E. Locke’96, Alumni Secretary, 
brought the greeting of the home associa- 
tion to our local group and told of the 
progress being made on the construction 
of a new athletic field and gymnasium. 
Robert H. Brown'’22 of Leominster, 
newly elected President of our Associa- 
tion, presided. The committee consisted 
of John A. Swift’27, chairman, George 
D. Manter’31, Orville B. Denison’11, all 
of Worcester; W. Sargent Crowell’32 
of Fitchburg; Robert J. Proctor'28 of 
Leominster; and Carl H. Wilson’34 of 
Southbridge. 

Others present were W. Franklin Bax- 
ter, Jr.,'34, Erving G. Betts’18, Gordon 
W. Browne’29, Robert G. Clarke’35, 
Percy J. Colvin’07, Daniel P. Dyer, Jr., 
'32, Albert A. Gordon, 3d, '23, Ralph F. 
Gow’'25, Robert N. C. Hessel’27, Frank 
C. Howard’17, Albert J. Hoyt’14, Wil- 
liam A. Hyde’04, Arthur W. Johnson'14, 
Forrest F. Lange’23, Harry M. Latham 
"93, Oscar T. Marzke’32, Norman C. 
Nelson '30, Philip L. Ober’36, J. Weston 
Pratt’24, Albert J. Puschin’28, Carleton 
A. Read’91, Harold L. Robinson’11, 
Howard R. Stewart’17, Henry R. Tom- 
linson’22, Louis E. Vaughan'02, Lewis 
S. Vose’16, Ernest P. Whitehead ’20, and 
William A. Wilder’98, all of Worcester; 
Howard F. Atwood’32, Bolton; Joseph 
Goodwin’30, Clinton; Angelo M. Al- 
tieri'29 and Andrew B. Sherman’06, 
Fitchburg; Roderic L. Bent’19 and his 
son, ts ds L. Bent, Harold O. Berry '22, 

Stanford H. Hartshorn'1l, Henry E. 
Heywood, Jr.,'37, Thomas P. Kelly ’18, 
Harry S. Kendall’04, and Roger R. Smith 
'27, all of Gardner; William P.-G. Hall, 
Jr.,'32, Lancaster; Edward Earl’91, Leom- 
inster; Ralph G. Mahony'18, Sterling; 
Arthur G. Anderson’30, Southbridge; F. 
Eugene Banfield '07 and Philip B. Walker 
‘07, Whitinsville; Morey Eames, Peter- 
boro, N. H.; Roger W. Wight’01, Hart- 
ford, Conn. 
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Also present were the following guests: 
Frank Bottomley, F. H. Cutting, James O. 
Fenner, Victor Sepavich, Roger B. Tar- 
box, and Walter H. Wakefield, all of 
Worcester, and H. C. Rudderhans of 
Fitchburg. — Jonn A. Swirr'27, Secre- 
tary, 1156 Pleasant Street, Worcester, 
Mass. 


CLASS NOTES 





1886 


The following in memoriam was pre- 
pared by The Edward A. Woods Com- 

any of Pittsburgh: ‘‘One of the greatest 
alin of the life insurance business in 
Pittsburgh is no longer with us. Norman 
S. Wooldridge, for more than 35 yeats a 
member of this agency, passed away in 
Haverford, Pa., last evening [September 
29]. Everyone who knew and worked with 
Norman Wooldridge felt the worth of 
the man and benefited by each contact 
with him. Kindly, courteous, and con- 
siderate, and yet of strong character, Mr. 
Wooldridge exemplified the gentleman in 
every sense of the word. His contribu- 
tions to this agency, great though they 
were in business secured, cannot be mea- 
sured by production alone, for his interest 
in the welfare of The Edward A. Woods 
Company and all those associated with it 
transcended any selfish impulses. To all 
who worked with him he gave his best. 
His honors and distinctions were many. 
He was one of the first directors of the 
agency and served in that ones for 
many years. He served as president of the 
agency's Century Club, the old Equitable 
Lunch Club; and repeatedly was honored 
by appointments and offices of responsi- 
bility and trust. 

“For several years prior to his affiliation 
with this agency, Mr. Wooldridge was 
identified with the Penn Mutual Life In- 
surance Company; and prior to that with 
the Mutual Life of New York, of which 
company his father had been general 
agent for many years. Coming here in 
May, 1903, he qualified that year for the 
$300,000 Club, and year in, year out, his 
was an outstanding record of personal 
production. More important than volume 
alone, large though it has been, was the 
character of the business which he wrote. 
His clientele was of the best. With a 
delightful personality and warm capacity 
for friendship, he worked among men 
who admired, respected and liked him 
and who had confidence in his ability. 
His coéperation in all ways in this agency 
will long remain a cherished memory. 
We have lost an able associate and a very 
dear friend. . . ."" — Artnur G. Ros- 
BINS, Secretary, 12 Grove Street, Winches- 
ter, Mass. 


1887 


The Secretary, having received a much 
more extended and complete account of 
the career of our late classmate, Walter 
Sherman Moody, than that given in the 
January Review, submits it for the infor- 
mation of his classmates. The following 
is from a Pittsfield paper of November 7: 
“Walter Sherman Moody, 74, one of the 


six original engineers of the General 
Electric Company, who had charge of all 
transformer design for the entire company 
from 1892 to 1927 when he was made con- 
sulting engineer, died this morning at his 
home, 155 Dawes Avenue, after an illness 
of several months. He had been retired 
since 1931, after 43 years service with the 
G.E. Mr. Moody, in an electrical engi- 
neering carreer that extended over a pe- 
riod of fifty years, contributed much to the 
electrical industry by his inventions and 
research. He was granted seventy-five 
patents on transformer constructions, 
some of which are widely used in modern 
installations. In addition to his researches 
in the metallurgy of copper and magnetic 
steel, he was the first, in connection with 
Sir Robert Hadfield, inventor of silicon 
steel alloys, to produce silicon steel in 
large quantities in thin sheets. 

*‘He was born in Chelsea, Mass., on 
September 20, 1864, and received his 
engineering education at the Massachu- 
setts Institute of Technology, where he 
was a member of the first graduating 
class in electrical engineering, in 1887. 
After serving as an instructor in electrical 
engineering and physics at the institute 
for one year, he became assistant engineer 
for the Thompson Welding Company, of 
Lynn, Mass. He resigned in 1893 to be- 
come designing engineer for the Thomp- 
son-Houston Electric Company, and 
when that company was consolidated 
with the General Electric Company he 
began to devote all his time to the design 
and manufacture of static transformers. 
He was transferred to the Schenectady, 
N.Y., plant in 1897 and remained there 
until 1908, when he was sent to the Pitts- 
field, Mass., branch. 

“Under his management as chief en- 
gineer of transformer design and manu- 
facture, the Pittsfield plant became the 
company’s headquarters for transformer 

roduction and the largest factory of its 
Find in the world. For several years be- 
fore he was retired from the company he 
was consulting engineer for the entire 
transformer department, which included 
works at Lynn and Pittsfield, Mass.; 
Erie, Pa.; Fort Wayne, Ind.; and Oakland, 
Calif. As a youth he was a member of the 
Massachusetts Naval Militia, which he 
joined when it was formed, and served in 
a company of which John W. Weeks, later 
United States Senator and Secretary of 
War, was captain. 

“‘An original member of the Quarter 
Century. Club in Pittsfield, he served as 
the organization's second President for a 
two-year term. He was also an original 
member of the local section of the AIEE 
and was a fellow of that organization, 
as well as a member of the National Elec- 
tric Lighting Association, and the Elec- 
trochemical Society, the Engineering 
Society of Western Massachusetts. He 
was a member of the First Congrega- 
tional Church. Mr. Moody is survived by 
his widow, one daughter, Mrs. Gugliel- 
mo Camilli, whose husband is also an 
outstanding electrical engineer at the 
local plant, and a brother, Dr. Herbert R. 
Moody, Professor of Chemistry at the 
City College of New York.”’ 
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On November 30 last the Class suffered 
the loss of another member, also a dis- 
tinguished electrical engineer, Walter 
Gray Whitmore, who passed away at his 
home in East Orange, N.J. His widow 
has furnished the following sketch of his 
career: ‘‘Walter Gray Whitmore was born 
in Plymouth, Mass., in 1865, and was 
graduated from the M.I.T. in 1887. He 
went to Chicago with the test depart- 
ment of Leonard and Isgard, western 
agents for the United Edison Company. 
In May, 1888, he went to the Chicago 
Edison Company, remaining there until 
June, 1889, at which time he went with the 
United Edison Manufacturing Company, 
New York City. During his association 
with the General Electric Company he 
held the position of district engineer and 
assistant engineer in the New York office. 
In 1911 he was made manager of the 
order department and from 1924 until 
1931 was commercial engineer of the 
railway and central station departments. 
He retired from active business in 1931. 
The last 28 years of his life he resided in 
East Orange, N.J.; prior to that, in New 
York City and Brooklyn. He is survived 
by his wife, Kathryn M. Whitmore; a 
daughter, Mrs. Thomas F. Keefe; a son, 
H. Bruce Whitmore; and a_ grand- 
daughter. 

Arthur Nickels writes from Bath, 
Maine: ‘‘One day a few weeks ago I had 
turned on the radio when word came in 
that George O. Draper had passed on. 
What a colorful life he lived! And how 
much he enjoyed living and how much 
he was enjoyed by those who had the 
privilege of knowing him! I expect to go 
south again soon after Christmas. . . .”” 
Later we heard from Nickels that he is 
at 124 West 9th Street, Sarasota, Fla., 
where he will remain through April. 

Frank Salmon (formerly Solomon) 
sent an interesting letter to the Secretary, 
who located him in Daytona Beach a 
short time ago, as was noted in the 
January Review. Frank says: *‘While it 
was a part of your routine as secretary of 
the Class, still 1 was mighty glad to hear 
from you. We were fairly closely as- 
sociated at Tech. My, but that was some 
time ago! Occasionally some of the men 
I know or meet mention their college 
class. All of them are surprised that mine 
was '87. I look much too young for that, 
and I think I feel as young as they do, 
even if their class was a dozen or 15 years 
later. That’s what Florida sunshine will 
do if the treatment is not begun too late. 
Your letter brought to mind many of the 
old M.I.T. classmates — some very fine 
men. There are none in this section that I 
know of. One man who started with '85 
and finished with’86 has lived here for 
years. He inherited from his father one of 
the old Spanish land grants and, from 
other members of the family, much other 
property. At the time he was at Tech the 
family home was in Cincinnati, although 
they came here winters. Some years ago, 
knowing I hailed from Boston, he men- 
tioned that he was a Tech man. I told 
him that I was, too, and asked his class 
year. His reply was that it must have been 
so many years before mine that there 
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1887 Continued 

could be no chance for any mutual ac- 
quaintance. But I was able to recall the 
one or two in our Class who came from 
Cincinnati. He remembered them. 

‘Outside of regaining my good health, 
and keeping it, my record here has been 
far from brilliant. Real estate was almost 
the sole topic of conversation. Everybody 
dabbled in it. I was told I should get into 
it, and, after over a year spent in getting 
well and looking — without success — 
for something else that could with my 
very limited capital be tackled with some 
degree of safety, I finally came to the 
same conclusion. Did very well until the 
Florida land boom collapsed in the win- 
ter of 1925-1926, which was followed 
soon by the bank failures. That put me 
and thousands of others (all over Florida) 
on the rocks. The stock market crash of 
1929, just when Florida was beginning to 
come back, was another blow. It was 
tough sledding. A little improvement in 
1936, but last year we felt the effects of 
the recession very keenly. How I have 
been able to maintain the appearance of 
being so much younger than I really am is 
a conundrum, for I have been through 
enough to have just the opposite effect. 
Mrs. Salmon, too, in spite of having been 
afflicted with arthritis for the last 12 
years, much of the time subject to severe 
aches and pains, keeps up her courage 
and hopes that good times will come 
before it is too late for us to benefit from 
them. 

“I presume the roster of the Class has 
shrunk materially. A good many had 
died the last time I knew anything about 
it. It goes without saying that I would 
be very glad to hear from you any time 
the spirit moves — better still, to see you 
here the coming winter. Say hello for me 
to any of the boys of the Class — now 
living on borrowed time — when you see 
them. Probably some of them come to 
Florida winters. Would be glad to see 
them. I am easy to find. Almost every- 
body —except the newest newcomers 
— knows me.”’ 

With this issue, we conclude Brain- 
erd’s travelogue: ‘‘Wherever we went 
in the Western country, we were im- 
pressed that geological changes were 
much more prevalent than on the Atlan- 
tic slope or in the Mississippi basin. The 
mountains are rising faster than erosion 
cuts them down. Earthquakes seem to be 
the readjustment of the earth’s layers to 
these changes of level. A rechecking of 
the difference in elevation between the 
valley of the San Joaquin and the crest of 
the Sierras after a recent quake showed an 
increase of about 25 feet. One night at 
Carmel there was a tremendous shaking of 
our cottage, and we thought that we 
were experiencing one of these readjust- 
ments. 

“There was only one shake, so we 
went to sleep again. Next morning we 
found that our shake was only a Fictle 
ree quake of our own. Our son had 
orgotten the steps down in the corridor 
connecting the two portions of the cot- 
tage and his unexpected drop onto the 
light floor framing had given us a very 
good imitation of a quake. 


“Three things which we saw between 
Los Angeles and San Francisco stand out 
in my memory. The beauty of Santa Bar- 
bara as seen across the gardens crowning 
the mountain to the north; the city 
—_ over the plain sloping to the sea; 
the peaceful waters of the channel and 
the mountainous islands closing the view 
to the south. The extent and grandure of 
the shore drive extending from Morro 
Rock for 145 miles up to Carmel; it so far 
exceeds the famous Corniche near Nice. 
The length of time that Nature takes to 
work out her problems, as seen in the 
redwoods of the Santa Cruz grove; that 
these trees, some of them 5,000 years old, 
are the continuation by offshoot, not 
through seed, of trees that occupied this 
same ground from 100,000 to 200,000 
years ago. The new bridges at San Fran- 
cisco are working ouiallins in bringing 
the cities around the Bay together. For in- 
stance we drove from the gates of Stanford 
University in Palo Alto to our house on 
Dimond Canyon, Oakland, in 45 minutes 
without exceeding any speed limits; this 
is but little more than the time required 
for the ferry between the San Francisco 
and Oakland piers. 

**From Oakland we turned homeward, 
touching most of the usual sights. The 
visit to Boulder Dam gave me an entirely 
new conception of its purpose. It appears 
that the Colorado River drains one- 
seventh of the United States. The soil in 
this basin is easily washed, and the rain- 
fall torrential. Frequently the flow in the 
lower course of the river is about as much 
silt as water, and floodwater comes when 
it is not needed for use. The lake it creates 
is a regulating and settling basin. The 
generation of electric power is simply a 
fortunate incident which promises to pay 
the entire cost in about 50 years. Besides 
the dam will save the farmers of the 
Imperial Valley some million dollars a 
year in the cost of maintaining their ir- 
rigating ditches. The engineers estimate 
that the lake created by the dam is of 
sufficient size to store the silt brought 
down for 200 years. Since the fertility of 
the Imperial Valley is due to just such 
silt deposited over it, I am wondering 
why this deposit may not be used to en- 
rich other land. 

**Approaching the Grand Canyon from 
Williams, the road rises some 1,200 feet 
in the 57 miles. All drainage from the 
south rim is away from the canyon, and 
there are no side canyons. The general 
slope of the plateau increases across the 
canyon, totaling some 1,250 feet in the 
13 miles of its width; the plateau con- 
tinues to rise beyond the canyon, so that 
all drainage on the north rim is into the 
canyon, ee numerous side can- 
yons. Apparently the river had established 
its course as the plateau began to rise and 
has sawed and chiseled its way through 
the strata as they have risen, gouging out 
the canyon across this plain of fairly uni- 
form slope. The elevation of the south 
rim is 7,000 feet, with climate and seasons 
about like southern New England. The 
elevation of the river is 1,700 feet with a 
subtropical climate. The elevation of 
the north rim is about 8,300 feet, with 
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a climate like Canada. Thus small por- 
tions of the same strains of animal and 
vegetable life have been isolated and sub- 
jected to gradual change in climate and 
other incidental conditions. How com- 
plete this isolation may have been is 
shown by the discovery by Kolb brothers 
of a small tribe of Indians, in a north-rim 
side canyon, who had never before seen a 
white man or been down to the main 
river until they carried in supplies for the 
explorers. Thus a trip down through and 
across the canyon gives a chance for the 
study of evolution in process and a cross 
section of geological strata from 5,000 
to 6,000 feet high. 

“A place to study the evolution of 
human institutions is among the pueblos. 
Several of the present villages have had a 

ontinuous existence of 600 to 800 years, 
and there are ruins that go back more 
than 1,000 years. I had supposed that 
these villages were all of one tribe. I 
learned from the anthropological labora- 
tory at Santa Fe that, while the American 
Indians are all of one blood, they speak 
over 500 different and mutually unintel- 
ligible languages. These are classified in 
12 great groups, which differ among 
themselves as much as English and Chi- 
nese. In the 18 pueblos are found repre- 
sentatives of six of these great groups. 
While their general mode of life is similar, 
each group has worked out its own cus- 
toms in communal living. At Isleta, I 
made the acquaintance, in her father’s 
shop, of a 12-year-old schoolgirl, who 
was just completing the work of the first 
six grades. She — Isleta and correct 
and fluent English but could not under- 
stand her mother’s native tongue of 
Laguna, a pueblo 40 miles away. Con- 
trary to the matriarchal custom of her 
pueblo, she appeared to be reckoned as a 
member of her father’s, not her mother’s, 
clan. Thus is the melting pot at work 
even among the pueblos.” 

Several of the other fellows have been 
heard from of late, but their letters were 
mostly of a personal nature and ex- 
pressed regrets at their lack of news for 

ublication. However, we hope to havea 
ee items, at least, for March release. — 
Natuaniet T. Very, Secretary, 15 Dear- 
born Street, Salem, Mass. 
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It is my sad duty to record the passing 
of Joseph P. Newell on December 5 in 
Portland, Ore. He was one of the best- 
known civil and railroad consulting en- 
gineers in the Northwest. He entered the 
Institute with out Class in 1884 from 
Mount Tabor, Oregon. He started busi- 
ness with the Oregon Railroad and Navi- 
gation Company and by 1907 had worked 
his way up through the engineering and 
construction department to division en- 

ineer, maintenance of way. He then 
ounded the firm of Newell, Carter and 
Walsh, consulting engineers, in Portland, 
with which firm he was connected for 31 
years, until his death. The company was 
engaged in general engineering practice, 
railroads, irrigation, power work, and 
valuation. They did the engineering work 
for the Northwestern Electric Company 
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of Portland and built the municipal docks 
at Astoria. Newell was consulting en- 
gineer for the Oregon Public Service 
Commission and the Canadian Northern 
Railway Systems. In 1919 he was presi- 
dent of the Portland city planning com- 
mission. In 1920-1921 he was employed 
by the Canadian government in the 
arbitration proceedings over the Grand 
Trunk Railway. 

Newell was a member of the American 
Society of Civil Engineers, Oregon Soci- 
ety of Engineers, Portland Chamber of 
Commerce, and of the Portland Realty 
Board. He was married in 1892 and had 
one son. About one month before receipt 
of notice of Newell’s death, your Secre- 
tary received a letter from another ‘88 
civil, Albert J. Perkins of Santa Ana, 
Calif., stating that Mrs. Newell had re- 
cently passed away. George Roper, as 
well as Perkins, was a chum of Newell 
while in Technology; each of them trav- 
eled to Oregon to visit him within the 
last few years. Newell was the kind of 
man whose friendship grows stronger as 
the years pass. His memory will linger 
with us. 

Smoky Joe Wood told us at our 50th 
reunion that a roll call in one of his fresh- 
man sections ended with Webster, Wood, 
Work, and Wright; now we have to re- 
port the death of Norman P. Work on 
November 30 in Yonkers, N.Y. Work 
was with us only during our freshman 
year and was one of seven who made their 
first appearance at a class reunion last 
June at Marblehead after an absence of 
54 years. He made up for lost time by 
telling interesting stories of his past life 
during our three days’ stay at Marble- 
head, as all will remember. He left two 
sons and two daughters, as well as his 
wife. One of his daughters-in-law wrote 
Fred Wood at the request of Mrs. Work 
to notify the Class of his death. She states 
that he had been very well up to the day 
before, going out as usual, but he suffered 
an acute heart attack, was taken to the 
hospital, and passed on within a few 
minutes. Work, like Fred Nichols, was 
a retired teacher. After leaving Tech he 
took a course at Teachers College, Co- 
lumbia University. He taught mechanical 
drawing and shopwork and also was 
educational secretary of the Hartford 
(Conn.) Y.M.C.A. He retired two years 
ago. Mrs. Work and the four children, 
now in Yonkers, are grateful that he did 
not have long to suffer and that he had 
such a useful and active life. He was 
one of the most active at Marblehead 
last June, and we will not forget him 
soon, 

The Class of '87 set a good example for 
us during our three years together at 
Technology, and now after 50 years we 
followed her example again by selecting 
Marblehead for our 50th. We wish to ex- 
press herewith our appreciation to 
Nathaniel T. Very, Secretary of '87, for 
recommending Marblehead to us and to 
say that it surpassed our expectations. We 
quote the last paragraph of Very’s recent 
letter to us, with our emphatic approval: 
“To my mind, the old days of horsecars, 
comic opera, and sessions at the Old Elm 


held a charm unknown to the present 
generation.” — Bertranp R. T. Cox- 
LINs, Secretary, 16 Chauncy Street, Cam- 
bridge, Mass. 
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The death, on December 2, of Winthrop 
Coffin, who spent two years with us in 
Chemistry, is reported. After leaving 
Technology he became interested in the 
chemical business and continued for 
several years, transferring then to the 
electrical industry with the Thompson 
Houston Electric Company, which later 
became a part of the General Electric. He 
remained with them until 1898, when he 
resigned to help found the firm of Perry, 
Cofin and Burr, which specialized in 
bond issues of electric public service 
corporations. At that time a resident of 
Auburndale, Mass., he helped develop 
the old Newton Street Railway Company, 
of which he became president. He was 
also a trustee of the Boston Elevated for 
many years, terminating this because of 
ill-health in 1928 when he retired. After 
this he became interested in the restora- 
tion of early Colonial houses in Massa- 
chusetts, especially that of the Jethro 
Coffin House at Nantucket which was 
done by the Society for the Preservation 
of New England Antiquities. 

The address of William B. Poland is 
changed to 1675 31st Street Northwest, 
Washington, D.C. — Grorce A. Pack- 
ARD, Secretary, 50 Congress Street, Boston, 
Mass. Harry M. Goopwin, Assistant 
Secretary, Room 4-136, M.I.T., Cam- 
bridge, Mass. 
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Arthur Dean, chief engineer of the 
Massachusetts State Planning Board and 
a director of the American Society of 
Civil Engineers, was the recipient of 
honorary membership in Tau Beta Pi, 
national engineering fraternity. He gave 
a talk on engineering ethics at the initia- 
tion ceremony held at the University 
Club in Boston on November 29. Tau 
Beta Pi selects its members for scholastic 
attainment and participation in activities. 
The candidates are chosen from juniors 
and seniors enrolled in the engineering 
courses at M.I.T. 

Herbert Moody, many years a member 
of the staff in chemistry at the College of 
the City of New York, was retired in 
September as an emeritus professor. He is 
now chairman of the division of chem- 
istry and chemical technology of the 
National Research Council, with head- 

uarters in Washington. His home ad- 
ies is Windover Heights, Vienna, Va. 
He reports that all is well with him and 
his family. 

The newspapers report the death of 
Asa Hall Morrill at his home in Portland, 
Maine, on December 20. Morrill had been 
chief engineer of the Boston and Maine 
Railroad, the Maine Central Railroad, 
and the Portland Terminal Company. He 
was one of the best-known railroad offi- 
cials in New England. He was born in 
Concord, N.H. After graduation from 
M.I.T. he entered the railroad service 
as an assistant engineer of the Buffalo, 
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Rochester and Pittsburgh Railway. With- 
in a year he transferred to the New York, 
New Haven and Hartford and after two 
years became assistant roadmaster of that 
road. In 1907 he joined the Maine Central 
and in 1928 was named chief engineer. 
His residence was in Portland, and he 
leaves a wife, Elizabeth, and a daughter, 
Marjorie. — Jonn W. Hatt, Secretary, 
8 Hillside Street, Roxbury, Mass. 
W. Spencer HutcuHinson, Assistant Sec- 
retary, Room 8-219, M.I.T., Cambridge, 
Mass. 
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Admiral Bakenhus has again been 
honored by the Alumni Council by being 
renominated a member of the Depart- 
mental Visiting Committee on Mathe- 
matics at M.I.T. The Myron Fullers have 
now arrived back home from their very 
interesting trip. The Secretary has had 
the pleasure of reading the account of 
this trip as it appeared in successive issues 
of the Brockton Enterprise. The facts that 
the Fullers visited out-of-the-way places 
and that they are both keen observers 
added to the interest of the story. They 
followed along the Dalmatian Coast and 
actually were in the countries of Italy, 
Yugoslavia, and Albania. One particu- 
larly fascinating place which they visited 
on their various shore trips was Ragusa 
in southern Dalmatia, Yugoslavia, on 
the east side of the Adriatic — an old 
city retaining many features of medieval 
days. 

Through Joe Knight, who lives in Pitts- 
field, and other sources, the Secretary has 
learned of the death of William L. Root, 
who passed away suddenly in his shoe 
store in Pittsfield on Wednesday morning, 
November 9. He had been in excellent 
health, and it was said that the first one 
to find him was his mother, who called 
at the store that morning to make one of 
her periodic visits from her home in Lee, 
Mass. Root was born in Pittsfield on 
October 23, 1875, the son of Henry Allen 
and Annie Lacy Root. On June 22, 1910, 
he married Miss Mary Louise Denny. One 
son was born on October 19, 1912 — 
William Lacy Root, Jr., who was of the 
Class of '35 at M.I.T. For two years after 
his graduation Root was with Dr. Gill 
'84 at M.I.T. as assistant in oil and gas 
analysis. From 1898 to 1901 he was in- 
structor in science in St. Johns School, 
Manlius, N.Y., and from 1901 to 1903 he 
was instructor in science in the Newark 
High School, Newark, N.J. In 1903 he 
returned to Pittsfield to assist his father 
in their oldtime store of O. Root and Son, 
retail shoe dealers. Since the death of his 
father in 1922 he has carried on the busi- 
ness himself. It is interesting that Root 
still owned a portion of the original grant 
of a tract of woodland on West Mountain 
given to his greatgrandfather, Colonel 
Oliver Root, a Enciapaished soldier of the 
Revolutionary War and one of the orig- 
inal incorporators of Pittsfield. He was 
keenly interested in the Berkshire County 
chapter of the Sons of the American 
Revolution and had been its president and 
in more recent years its secretary. He was 
a member of the Pittsfield Chess Club. He 
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was an attendant of St. Stephen's Church 
and for a number of years served as a lay 
reader, going to small churches in Berk- 
shire County. He was the author of sev- 
eral local historical and biographical 
articles. The men of '96 will remember 
Root as a loyal Technology man and a 
‘96 man who attended our gatherings and 
gave us his support. — Cuartes E. Locke, 
Secretary, Room 8-109, M.I.T., Cam- 
bridge, Mass. Joun A. Rockwe 1, Assist- 
ant Secretary, 24 Garden Street, Cambridge, 
Mass. 
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According to recent comments received 
from Bill Farnham, he is continuing to 
enjoy his retirement from business and 
states that last winter he and Mrs. Farn- 
ham motored to Florida and then over to 
New Orleans for the Mardi gras. Last 
summer Bill stated that he was traveling 
around New England and has recently 
left on a leisurely trip across the country 
with Pasadena as an objective, then to 
San Francisco for the Fair, finally return- 
ing East sometime in May. Pretty soft for 
these retired businessmen who have right- 
fully earned the privilege of taking it 
easy. 

Another one of our retired classmates, 
Anna Billings Gallup, who was formerly 
curator in chief of the Brooklyn Chil- 
dren's Museum but who is now the emeri- 
tus curator in chief of that museum, is 
living with her brother at Chrisways, 
North Stonington, Conn. Miss Gallup 
writes that in addition to taking a very 
active interest in her brother’s practical 
experiments in farming, she is active in a 
voluntary capacity in giving talks to in- 
terested groups in connection with the 
projection and operation of children’s 
museums. As regards her brother's farm, 
Miss Gallup wrote that “‘it is a biological 
dynamic unit based on earthworm tillage, 
the result being that such soil treatment 
shows amazing results in stepping up crop 
production.”’ 

That brief comment excited my curi- 
osity, and I therefore wrote to Miss 
Gallup for further information. She re- 
plied very interestingly as follows: ‘‘My 
brother has originated, and developed to 
a tractor-power basis, a system of farming 
that regularly utilizes earthworms, tap- 
rooted weeds, and soybeans to bring the 
abundant supplies of natural plant food, 
long dormant in the subsoil, up to the 
surface and there make them available 
to the standard farm crops. It takes three 
or more years to make the soil fully re- 
sponsive, but then the yields are amazing. 
Three cuttings of clover per season are 
now inndant here. The corn has yielded 
as high as 136 measured bushels per acre, 
although the hurricane damage oer the 
harvest down this year. It was also a bad 
year for potatoes generally, but those 
grown here yielded 13 bushels of choice 
tubers for each bushel of seed, which is 
some 10 per cent better than what the 
professional growers consider standard in 
Aroostook County, Maine. You under- 

stand that I am only an enthusiastic ob- 
server in much of this although there are 
out-of-doors occupations in which I can 


have a very enjoyable part. The hurricane 
blew farm properties around in a ruthless 
fashion, and uprooted and splintered 
most of the beautiful trees, but thankfully 
no lives were lost here and there was no 
suffering.”’ 

Others of our Class with small or large 
residential estates have undoubtedly 
made some experiments in the raising of 
plants and perhaps the story sent in by 
Miss Gallup may induce out-of-the-ordi- 
nary thoughts on such subjects. For ex- 
ample, Ted Lange, who now makes his 
home at 62 Massachusetts Avenue, Spring- 
field, and is especially interested in real 
estate, has recently sent in a rather 
lengthy clipping with illustrations, which 
appeared in the Springfield Republican the 
latter part of October. The article de- 
scribed the very interesting and practical 
experiments in rose growing by another 
one of our classmates, Bob Montgomery, 
who with his brother has for a number of 
years been — an extensive rose 
plant in Hadley, Mass., his company 
being known as the Montgomery Com- 
pany, Inc. The newspaper account showed 
many interesting views of rose growing 
and even included a fair likeness of Bob 
himself engaged in the devoted care of his 
wonderful roses. The article itself, which 
is too long to be quoted in full, is certainly 
well worth reading by those interested in 
rose growing and may undoubtedly be 
obtained if request is made for the Sunday 
edition of the Springfield Republican which 
appeared on October 23. 

This article does not speak of ‘‘earth- 
worm tillage,’’ but it does tell of the 
pioneering in the cultivation of roses by 
Bob’s father who actually started the big 
rose plant at Hadley. The beginning was 
naturally small but the enterprise now 
has more than 95,000 different varieties of 
roses under glass, covering four and one- 
half acres, and each year approximately 
2,500,000 roses are shipped to the Boston 
Flower Exchange. The packing of the 
roses so that they will safely survive the 
journey to Boston has to be very skillfully 
contrived, and that part of the business 
requires as much cleverness as in the origi- 
nal culture and growing of the roses. Bob 
and his brother and father have developed 
a number of wonderful roses, two of the 
very well-known varieties being the 
*‘talisman’’ and the ‘‘crusader,’’ and there 
have been many more. If, therefore, any 
of the Class are interested in roses and in 
again renewing old friendship with Bob, 
we are certain that he will welcome any 
visitors to Hadley. Although many of us 
remember him as being rather quiet while 
he was at Tech, he will undoubtedly 
prove interestingly loquacious in talking 

about his special hobby and present 
business. 

The Alumni Office has sent in the fol- 
lowing changes of address: John R. 
Anderson, Jr., is now at 460 East Avenue, 
Rochester, N. Y.; Robert H. Brown is at 
821 Prospect Place, Brooklyn, N. Y.; and 
William G. Blauvelt, another one of our 
fortunately retired classmates, is located 
for the winter at 24614 Seventh Avenue, 
Northeast, St. Petersburg, Fla. Clifford H. 
Shivers returned the ‘‘address wanted 
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sheet’’ with the comment that Clarence 
Lincoln Brown, whose address has been 
missing for some time, is located care of 
Wark and Company, 1608 Walnut Street, 
Philadelphia. 

Shivers who, we believe, is one of the 
members of the Ballinger Company, archi- 
tects and engineers, 105 South Twelfth 
Street, Philadelphia, made no comments 
about his own interests or those of Clar- 
ence Brown, so your Secretary must be 
limited to this brief comment. 

Weare also very sorry to have to advise 
that notice has just been received from the 
Alumni Office of the death, on October 
24, of Herbert H. Kennedy who was 
graduated in the Course in Electrical En- 
gineering. About two months before that 
notice was received, the Alumni Office 
advised of Kennedy's change of address to 
Post Office Box 1312, East Hampton, 
N. Y. However, no other comments were 
given but will be gratefully received pro- 
vided anyone who has recently contacted 
our old friend can tell us something of his 
business life and whatever else would 
prove interesting to include in these notes. 
— Rocer W. Wiaut, Secretary, The Trav- 
elers Fire Insurance Company, 700 Main 
Street, Hartford, Conn. Wittarp W. 
Dow, C.P.A., Assistant Secretary, 20 Bea- 
con Street, Boston, Mass. 
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These notes are being written three 
days before Christmas, and the natural 
impulse is to greet classmates with a 
‘‘Merry Christmas.’’ Upon further thought 
it is recalled that they will not be read 
until the first of February, so the best we 
can do is to extend a belated ‘‘Happy New 
Year.’’ At this time of year, Mrs. Kidder 
and I are reminded of classmates by the 
many attractive Christmas cards received 
from ‘06 people. All of the ‘06 cards are 
looked over with a great deal of interest, 
and the Secretary appreciates the thought- 
fulness of classmates in sending them. 

News of living classmates is particu- 
larly scarce at this time, and your Secre- 
tary has nothing special to report con- 
cerning them. You will be interested and 
saddened to learn of the passing of three 
more on our list. Allen Ashley's death on 
June 8, 1931, has just been reported. Ash- 
ley was a member of Course VI, and ten 
years after graduation was associated 
with the Westinghouse Company in New 
York. No further information is avail- 
able, as Ashley showed no interest in 
class affairs. — Fred S. Phelps, a graduate 
of Course II, died on October 17. In 1906 
he was associated with the American 
Steel and Wire Company at Worcester. 
In 1910 he became the assistant superin- 
tendent of that company’s rope mill in 
that city. Later, he was transferred to 
San Francisco and from 1915 to 1922 was 
the superintendent of the company there. 
In 1932 he affiliated with the Columbia 
Steel Company at San Francisco as gen- 
eral superintendent, which position he 
held at the time of his death. Phelps was 
married to Bertha J. Jones on October 22, 
1912, and had no children. — Julian M. 
Wright died on October 6. Wright took 
Course XIII at the Institute and for 
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a while after graduation was with the 
New York Ship Building Company at 
Camden, N. J. Later he studied law at the 
New York Law School and in 1916 was a 
member of the law firm of Ehlermann, 
Hale and Wright in New York City. The 
1928 record reported him in Paris, France, 
and his last address, received in 1935, 
showed him in Cairo, Egypt. Further de- 
tails are lacking. — James W. Kipper, 
Secretary, Room 802, 50 Oliver Street, 
Boston, Mass. Epwarp B. Rowe, Assist- 
ant Secretary, 11 Cushing Road, Wellesley 
Hills, Mass. 
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From A. T. Kolatschevsky, Lanteern- 
hof Straat, 113, Deurne-Zuid, Belgium, 
under date of November 17, we received 
the following brief message: ‘‘I was glad 
to receive your welcome letter of October 
30. This time I’m afraid I have but little 
to report or to add to what I wrote in my 
last. Nothing very extraordinary seems 
to have happened to me or mine excepting 
perhaps the fact that our hair is not so 
dark as it used to be 30 years ago. I am 
still busy at my telephones and writing 
plays for a hobby. With kindest personal 
regards and a cordial shake of the hand 
to the fellows. . . .”’ 

In order to bring you readers up to date 
regarding our classmate, here are facts 
given in a report from him in September, 
1935. From 1909 to 1911 he was engineer 
with Bell Telephone Manufacturing Com- 
pany at Antwerp, Belgium, and then until 
1917 was an engineer with N. C. Heisler 
and Company in what was then St. 
Petersburg, Russia. From 1917 to 1924 he 
was technical director for the Telephone 
and Telegraph Works at Leningrad, Rus- 
sia, being instructor in telephony at the 
Electro-technical Institute at Leningrad 
from 1920 to 1924. Since 1925 A. T. has 
again been engineer with Bell Telephone 
Manufacturing Company, Boudewyns 
Straat 4, in Antwerp. He has patented 
several improvements in telephony and 
built many telephone control offices. He 
writes: “‘I still play the violin. Am very 
fond of water-color painting, and have 
written ten comedies and plays for the 
stage. I don’t smoke yet."’ André was 
married in 1908 and had two children: 
Maria, born in 1912, died in 1915; Nicho- 
las, born in 1910, is still living, as far as 
we know. 

One of the very few classmates who 
acknowledged receipt of the 1907 ‘‘Busi- 
ness and Professional Reference List,”’ 
mailed to all members of the Class in 
October, was Albert E. Wiggin, who is 
manager of reduction departments of 
Anaconda Copper Mining Company in 
Great Falls, Mont., and a prominent citi- 
zen in financial and civic affairs in that 
city. He comments: “‘It is rather unusual 
that of a Class of about 25 mining engi- 
neering graduates of 1907, four of them — 
Trauerman, Jaccard, Willcomb, and my- 
self — should be located in a small area 
in Montana, and all of us have been here 
for 25 or more years.’’ He further writes 
that Carl Trauerman is a member of the 
Montana Occupational Diseases Com- 
mittee, appointed by the last legislature, 


and that Carl visited his Great Falls plant 
early in December in official capacity. 
Albert’s daughter, Elizabeth, was gradu- 
ated from Wellesley College in 1935, and 
his son, Albert, Jr., is a member of the 
class of 1940 in Great Falls high school. 

A letter from Carl Trauerman dated 
November 22 states: ‘‘A few weeks ago | 
returned from the annual metal mining 
convention of the American Mining 
Congress at Los Angeles — over 2,000 
there. Met Jack Kinnear, who presided 
at one of the sessions. He and I were re- 
elected for our fourth term on the board 
of governors for western division. Also 
met Sam Coupal for the first time in over 
30 years. Sam is a live wire in Arizona, 
especially in the organization of the 
Arizona Small Mine Operators Associa- 
tion, the largest of its kind in the United 
States.” 

Very nicely timed after this letter from 
Carl came a letter from Sam himself, on 
the letterhead of the association just re- 
ferred to, dated December 5. The letter- 
head bears the legend, ‘‘an organization 
interested in the problems of those who 
operate small mining properties in Ari- 
zona,"’ and lists councils at 48 points in 
the state. Sam’s address is care of the 
Mining Journal, Phoenix, Ariz. 

Here are excerpts from two fine letters 
from Clarence Lamont, dated November 
23 and December 6: ‘‘As a result of your 
request in the November Review, I have 
received a nice letter from Roy Lindsay 
from Buffalo, N. Y.’’ (Thank you, Roy. 
I am kt pa that no other ‘07 
men followed my suggestion. — Secretary) 
‘“‘Last August we rented our house at 
Coalinga furnished and moved our trailer 
to the beach at Santa Monica and are liv- 
ing in it. My general health has much 
improved, and I have gained 15 pounds, 
but my eyesight is no better, and I can still 
walk only with difficulty. . . . We have 
always wanted to live here at the beach, 
and how enjoyable it is with the ever 
noisy Pacific at our front door. Having 
the finest weather of the year. In the sum- 
mer the trade winds blow in every after- 
noon and do not go down at sunset, so it 
is not very warm in the evening; but now 
after supper it is warmer along the beach 
than it is in the summer. Just now the surf 
is heavy on the full of the moon. Yester- 
day (December 5) and the day before it 
was 86 degrees and 88 degrees in the shade 
at 2:00 p.m. . . . While the big fire was 
near and presented an awesome sight that 
night before Thanksgiving, it was held at 
bay before it reached any of the beautiful 
homes to the north of us, and it did not 
jump Santa Monica Canyon. . . . They 
skate on chemical ice out here in their 
bathing suits in the hot Californian sun. 
Something new, a rink built at Los 
Angeles.”’ 

In the October 27 number of Engineering 
News-Record, in connection with the ac- 
count of the fall meeting of the American 
Society of Civil Engineers at Rochester, 
N. Y., October 12 to 14, appears the fol- 
lowing, referring to one of our class- 
mates: ‘‘E. H. Sargent, chief engineer, 
Hudson River Regulating District, Al- 
bany, gave results of operating the 
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Sacandaga Reservoir in regulating the 
Hudson River. This is a multi-purpose 
reservoir, built 8 years ago and having a 
capacity of 760,000 acre-ft., equivalent to 
13.7 in. of run-off of the contributory 
1,040 sq. mi. watershed on which the 
annual average rainfall is 27.6 in. It is this 
large percentage capacity to which Mr. 
Sargent pointed as one of the principal 
factors in making possible the satisfac- 
tory multi-purpose use. By use of this 
reservoir it has been possible to raise the 
minimum flow in the Hudson from 350 
sec.-ft. to above 2,300 sec.-ft. No water 
passed over the spillway in March, 1936, 
although flood flows to the Hudson were 
kept down to 39,500 sec.-ft. whereas 
without the reservoir probably they 
would have reached 92,000 sec.-ft., the 
greatest in the river's recorded history. 

‘Power companies pay for the use of 
the water but there are no restrictions on 
the board as to release of water. Only 3 
ft. of storage immediately below the spill- 
way crest is reserved for flood control in 
the spring. Mr. Sargent stated that abso- 
lute integrity is required on the part of 
the regulating authority to withstand 
any temptation to sacrifice flood storage 
for power purposes.”’ 

And now in closing, we have some let- 
ter material from Sam Very which is so 
unique in its style and content that we 
want to pass it on, in spite of the fact that 
news from him has been in the last three 
issues of The Review. Three letters were 
received from Sam during November, all 
written from Asheville, N. C.; seven type- 
written pages altogether, too much to 
quote completely, and, moreover, some of 
it very personal. But read these selected 
passages and chuckle, or maybe shed a 
tear over Sam's beautifully written com- 
ment regarding Sullwold: ‘‘When you re- 
quested me to report upon the character 
and senility of the numerous classmates I 
expected to run afoul of during the trans- 
continental tour which I began last July, 
I agreed because I had no idea then that 
they would duck my interviews. The only 
ones so far, in the 12,000-mile meander 
from San Diego, up along the west, over 
along the north, down along the east, 
borders of this provincial land of ours 
which regards itself as pretty hot stuff, 
who agreed in advance to reveal them- 
selves, were Herbert A. Sullwold, IV, 
Laurence T. Walker, VII, Floyd A. Nara- 
more, IV, and Winsor Soule, IV. Of these, 
Sully and Soule were A.W.O.L. when I 
arrived; Walker declined to be quoted; 
and I just won't quote Narry’s awful lines 
of profanity... . 

““Narry was the same, only more so, 
including, you might say, the gray dome. 
You recall that? Ominous, at 21; ponder- 
ous, you might add, Gray as anything. 
Think of anything, a battleship, a dust 
brush, a Mexican Eaten with streaks 
in it of Blue Jay mixed with Franklin D. 
Roosevelt's politics. Same old Narry. 
‘Sorry to bother you,’ says I, strolling in 
around 4:00 p.m. ‘Got anything on the 
boards?’ ‘Yes, never been so busy; over 
six millions of dollars worth of new busi- 
ness came in the day before yesterday; 
whipping it into shape now; must super- 
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vise, tomorrow, so I can collect next 
day.’ ‘Narry,’ says I, confidentially, in 
the presence of my wife, ‘how many jobs 
does this meager sum spread over?’ ‘Five,’ 
says the gray dome. ‘Five paying jobs?’ 
persists myself. ‘Well, four, if you want 
to be so accurate,’ snorts my rotund in- 
terlocutor. ‘Four?’ inquires the wife. 
‘Well, three, to be exact,’ admits the 
battleship part of the dome. ‘How about 
two?’ Lasks, interested at last. ‘One, if you 
must have the low-down,’ says our truth- 
ful Lothario. ‘Narry,’ says I, inspired, 
‘how about your dropping those million- 
dollar jobs and take us out to a swell sea- 
food dinner on you, where nobody would 
go that you know, and confess there that 
you ain’t got no business at all?’ “You're 
on,’ says Blue Jay. And we screamed 
‘hea-hy,’ ‘hea-hy,’ ‘hea-hy.’ All of 
ae 

“Sully, one of our sweetest, has gone as 
most of us would. under his circumstances, 
sour on the world; he isn’t interested in 
the world. He wants to sell his world and 
go out of it. He can’t; he’s too important 
to it but doesn’t know it. Sully has re- 
cently lost his solar system: his wife, who 
was most of his all, died last fall. They 
had dreamed together, and from the 
dream had sprung loveliness. They 
planted it and decorated and coddled it; 
and they lived there, lovers; and she’s 
gone, now, and the beautiful place is for 
sale for a song, for a love song. I missed 
Sully by a day, when I called there in the 
most charming section of the most perfect 
dwelling region in California, Hunting- 
ton Palisades, opposite the Santa Monica 
gorge from Pacific Palisades which is his 
post office address. Luck the buyer. . . 

“You ask my occupation and business 
connection: Have neither if an office ad- 
dress is necessary; both, if being willing 
and able are guides. I am still an archi- 
tect but don’t believe in working for 
nothing. I like fat fees or nothing, so am 
still hunting for the ideal client willing 
to pay in advance for no work. The firm 
name has been Samuel R. T. Very since 
1910. Since 1932 I have been a writer, 
using a pen name jointly with my wife, 
Gest Very. We write for awfully high 
pay — but never get... . 

“Date of the last wife's first marriage 
to my first wife’s last husband was 14 
June, 1930. Name at 4:00 was Annette 
Eleanor Gest; at 4:15, Mrs. Samuel Rog- 
ers Taylor Very. No children, ever.’’ — 
Bryant Nicnots, Secretary, 126 Charles 
Street, Auburndale, Mass. Haroxp S. 
Wonson, Assistant Secretary, Common- 
wealth Shoe and Leather Company, Whit- 
man, Mass. 
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Grenville Temple Bridgman, consulting 
engineer of New York, formerly Vice- 
President of the Yukon-Pacific Mining 
Company, the operating company con- 
trolled by the Pacific Tin Corporation, 
has been elected president of that corpora- 
tion. — Our classmates will be sorry to 
learn of the death of Mrs. Franklin T. 
Towle, which occurred on December 6. 
The rpm 4) of the Class is extended to 
Frank and his family in their bereavement. 


Charles Collins Kinsman, who was 
assistant to the president of the Universal 
Draft Gear Attachment Company in 
Chicago, Ill., died on November 16. He 
had been with the company for 27 years. 
Notices of three other deaths have been 
received by your Secretary: that of Robert 
D. Hennen of Morgantown, W. Va., on 
January 14, 1937, which we have only 
recently learned of; that of George M. J. 
Mackay of Stamford, Conn., on July 29; 
and that of Alden H. Trull of Milton 
Mass., on October 18. The Class extends 
its sympathy to their families. 

The following changes of address are 
reported: John T. Ellsworth, 806 Maple 
Street, Collinsville, Ill.; Joseph F. Floren- 
tine, Jr., care of Harris, Burrows and 
Hicks, 1425 Field Building, Chicago, III.; 
Hobert W. French, 536 Semiole Drive, 
Erie, Pa.; James T. Gallagher, 2254 
Cathedral Avenue, Northwest, Wash- 
ington, D.C.; John Gianella, care of 
Charles M. Higgins and Company, Inc., 
271 Ninth Street, Brooklyn, N.Y.; Harold 
P. Gurney, 75 Longwood Avenue, Brook- 
line, Mass.; Joseph W. L. Hale, 24 Marl- 
borough Street, Newburyport, Mass.; 
James E. Hale, R.D. 7, Eaton Avenue, 
Akron, Ohio; Paul H. Heimer, 76 Dunklee 
Street, Concord, N.H.; William C. Kerr, 
Catonsville, Md.; Emerson F. Lyford, 
Center Street, Dover, Mass.; Charles W. 
Morrison, 51 Fifth Avenue, New York 
City; Joseph B. Sando, Apartment C-2, 
2805 Madison Road, Cincinnati, Ohio; 
George Schobinger, Ulen and Company, 
120 Broadway, New York City; Arthur 
E. Skillings, 83 Easton Street, Allston, 
Mass.; Clifford L. Wade, 4928 California 
Street, Omaha, Neb.; Leland E. Wemple, 
332 South Michigan Avenue, Chicago, 
Ill.; Richard W. Wilson, 1617 West 14th 
Avenue, Vancouver, B.C. — H. Leston 
Carter, Secretary, 60 Batterymarch Street, 
Boston, Mass. 
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Thirtieth Reunion, Oyster Harbors Club, 
June 3 to 5. — Paul Wiswall says: ‘“Twenty 
of the 1909 men here in New York gath- 
ered at the Tech Club on December 3 to 
greet Warren K. Lewis'05. It has been a 
long time since we have had such a good 
turnout of our classmates. There may have 
been a bit of telepathy in the air, for I 
had heard Doc twice here in New York 
recently where not a soul had ever had 
him in any classes, and I found that 
everyone listened intently to what he 
said. Maybe his reputation had preceded 
him. 

“In any case, we all listened to Doc’s 
philosophical views on the state of 
things, the viewpoint of one who is not 
only a top-flight chemical engineer but 
whose avocation, I am certain, is the 
study of the classics of philosophy. What 
we heard was a treat to us all. We can all 
read the papers and hear about the state 
of things in the governments of the world 
with more perception after hearing Doc 
Lewis.’ — Cuarzes R. Main, Secretary, 
201 Devonshire Street, Boston, Mass. 
Assistant Secretaries: Paut M. Wiswatt, 
Maorice R. Scuarrr, New York; Gzorce 
E. Watuis, Chicago. 


Come “Back to Tech” on June 5 — Alumni Day 
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Undoubtedly most of the classmates 
read of the tragedy which overtook Phil 
Hart. Phil was a passenger on the ill-fated 
air liner which ran out of fuel over the 
Pacific Ocean and was forced down on the 
water and subsequently wrecked on the 
rocky shore. Phil was president of the 
Pacific Bridge Company at Portland, 
Ore. 

Carl H. Lovejoy is now area engineer 
for the flood-control work which is being 
done under the supervision of the United 
States Army Engineers. He is located at 
Holyoke, Mass., and his jurisdiction in- 
cludes local protection work at Holyoke 
and Northampton. The work at Holyoke 
will be principally a concrete wall along 
the Connecticut River, and at North- 
ampton, a new channel for the Mill 
River. — Lewis W. Riggs visited your 
Secretary recently. He has developed a 
new process for cracking oil. — John 
Gray is one of the fortunate architects 
who have obtained commissions to design 
one of the new housing developments to 
be located in Charlestown, Mass. — 
Hersert S. Cieverpon, Secretary, 46 
Cornhill, Boston, Mass. 
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When these notes appear it will be 
1939, during which we all hope things 
will improve steadily. May it bea particu- 
larly gm ogame one for all "11 men! 

Add 1911 juniors at M.I.T.: Frank P. 
Seeley, V, '42, son of Nat Seeley, II. Like 
Dad he is a member of Chi Phi fraternity 
and lives at 22 The Fenway. His next 
younger brother is at Kent School in 
England this year. This information was 
gleaned from Nat's customary family 
group Christmas card, showing this year 
the Seeley’s and their other two young 
sons around the fireplace with stockings 
hung for all. 

‘Steam Generation in a New England 
Paper Mill’’ is the title of an article by 
Calvin Eldred, VI, in the November issue 
of Paper Industry and Paper World. He is 
mechanical superintendent for Hollings- 
worth and Vose Company, manufacturers 
of rope and jute Manila paper, with plants 
at East Walpole and West Groton, Mass. 
It is the boiler plant of the East Walpole 
mill, the main plant of the company, that 
is the subject of this article, and the 
author’s note reads: ‘This article de- 
scribes the equipment of an early prea 
ized fuel plant in a New England paper 
mill. It gives the operating costs of the 
plant during the ten-year period (1928- 
1937), a decade of widely varying condi- 
tions of business, fuel costs, and steam 
load — factors which - vitally affect the 
savings of new equipment, no matter how 
carefully expected results are calculated 
— and presents figures showing the sav- 
ings with the new equipment over the 
old. It is hoped that these figures, and the 
experience of operation, may be useful in 
planning new boiler plants.” 

This modernization program was started 
11 years ago and 1911 also enters into the 
picture when you see Babcock and Wil- 
cox (page Pete White, II) superheaters 
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and Riley (page Fred Daniels, VI) Atritas 
and burners used. In his article Cal says 
that because of relatively high freight 
charges for fuel, it was decided to burn 
bituminous coal in pulverized form. In 
such cases, he adds, the importance of 
good coal-handling equipment, particu- 
larly between the bunker and the pulver- 
izers, should be stressed. The entire in- 
stallation has proved to be reliable, and 
for ten years the steam load has been 
carried on two boilers with no stand-by 
boilers except for heating, and during 
one year the two boilers were both in 
service for 304 weekdays, being out of 
service only on Sundays and holidays. 

In conclusion Cal pays tribute to the 
loyalty and conscientious efforts of his 
boiler operators and compares the expect- 
ed savings with the actual calculated 
savings. ‘In 1927,"’ he says, ‘‘it was esti- 
mated that the new steam cost would be 
56¢ per 1,000 pounds. After correcting for 
changes in coal prices the actual average 
price was 56.6¢ for the first year, while 
the corrected ten-year average was 50.9¢ 
per 1,000 pounds. Also in 1927 it was 
estimated that the new equipment would 
give a certain yearly net saving. Again 
correcting for the change in coal price, 
the calculated saving was 2 per cent 
higher than the estimated for the first 
year, while over the ten-year period it 
averaged 8 per cent higher than the esti- 
mated — and this over a period that in- 
cluded years of low production.” 

Jim Greenan, III, who has been consult- 
ing engineer during the past five years for 
Marsman and Company in the Philip- 
pines and who returned a few months ago 
to Carmel, Calif., where his family is 
residing, has headquarters now in Mill 
Canyon, Lander County, Nev., where he 
is operating a gold property. 

Good old Charlie Locke'96 sent me a 
copy of a recent issue of the Mining Press, 
which contained a fine tribute to Jim and 
his plant, saying the ‘‘newly organized 
Greenan Company assumes a high place 
among Nevada precious metal operators.”’ 
October production from this cyanide 
mill, located near the Eureka-Lander 
county line in Nevada, was approxi- 
mately $27,000 gold from 915 tons of ore, 
surpassing all earlier records of produc- 
tion from the property. During the latter 
part of the month an average of 40 tons 
per day was treated and President Greenan 
said that underground work had con- 
tinued to yield favorable results and that 
efforts are being made to develop a ton- 
nage of mill ore that will warrant con- 
struction of a cyanide plant of 75 to 100 
tons per day. A boarding house is operat- 
ing at the mine, and a school district 
with 12 pupils has been established. 

On the editorial page appears the fol- 
lowing editorial under the heading, 
““‘What Energy Can Accomplish’’: **For 
a number of years James O. Greenan was 
widely known in Nevada as a capable 
engineer and manager of mines; then he 
went to the Philippines, had charge of 
the great Benguet Consolidated properties 
and became chief consulting engineer for 
the Marsman interests, operating on a 
major scale at numbers of points in the 


Islands, in Borneo and elsewhere in the 
Orient. Returning to the States early this 
year, Greenan spent some time later in 
South America and last June again took 
up his residence in Nevada. Within a 
brief six-months period he has organized 
a holding company for his many interests, 
is operating a gold mine and mill in 
Lander county that produced $27,000 
last month, is head of a dredging enter- 
prise in California that has three floating 
dredges, has acquired a large cinnabar 
property in Humboldt county in associa- 
tion with Tasker L. Oddie and is opening 
a gold property in southern Washoe 
county with N. H. Getchell as an asso- 
ciate. With interests further expanding, 
Greenan finds occasion to spend a good 
part of his time at his Reno office. In 
general opinion he rates today Nevada's 
most active mine operator.’ —A fine 
tribute, Jim, and we're all proud of you 
and wish you the best of luck! 

Charlie Linehan, I, Rindge Tech teacher 
and athletic adviser, was reélected secre- 
tary of the Massachusetts State Coaches’ 
Association in Boston in mid-December. 
Here in Worcester, John D. Hassett, V, an 
inspector in the State Department of La- 
bor, was elected president of the Emmet 
Associates, a military group. Through 
common Worcester friends I have heard 
from two classmates: Joe Harrington, VI, 
who was able to drop in at his old family 
home in Canton for Thanksgiving Day, 
and B. Darrow, VI, who was in Boston 
ona flying business ee in mid-December. 
Joe is still with Standard Alcohol! Com- 
pany of New York City, with head- 
quarters in the Windy City, he and Rose 
living at 83 Elmwood Avenue, Highland 
Park, Ill. B. Darrow is still in Akron, 
Ohio — Yellow Creek Road, R.D. No. 7, 
to be exact — and his oldest son, Jack, is 
now taking a postgraduate course at Bab- 
son's in Wellesley Hills. 

Ted Van Tassel told me last month 
that Lloyd Cooley, X, was again located 
in the East, having “‘caught on’’ with the 
Old Gold people in Jersey City. So I 
wrote to Lloyd and have just been re- 
warded with a fine reply which was 
written from St. Louis, where he was ona 
job in late 1938: ‘‘Tell Ted I said he was 
‘nuts.’ Of course I may be — possibly | 
did not explain to him that I was tempo- 
rarily putting into operation a Guardite 
tobacco-treating unit at Lorillard’s Old 
Gold plant. The process was described in 
the October Chemical and Metallurgical 
Engineering, which covered the apparatus 
installed by us at Liggett and Myers here 
in St. Louis, where they make Granger 
Rough Cut and Chewing (I hain’t larned 
yet). 

“IT sure had a swell time while East, 
but carelessly forgot to ‘write to Dennie’ 
for some missing addresses, which meant 
I missed a lot of classmates I had hoped 
to see. For instance, I looked up Ridsdale 
Ellis,'09 and offered to help put his sail- 
boat in shape and, as Rufus Zimmerman, 
IX, shot at me later: ‘You looked up all 
the sailors.’ I could have sworn Zim was 
in Pittsburgh, because a year ago about 
this time when I was at the Chemical 
Industries Exposition I saw Zim and his 
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family weeping and wailing and ‘ganash- 
ing’ teeth over prospects of moving to 
the Smoky City. So — now he says I 
passed him up, but he forgave me over an 
‘old-fashioned’ in his grand Short Hills 
home. Saw Don Stevens,II, several times 
and relived our Maine cruises. Don and 
Lois and Lois’ sister and I went to see 
Pete White, II, and his bride. Pete and 
Don are storytellers — and how — with 
gestures. I wore a yellow necktie to Pete's 
in memory of Class Day. You may recall 
he teased me about my knitted yellow one 
and then gave me a green one. Mighty 
glad to hear that you and your family 
are all fine, and Treva joins me in the 
season's heartiest greetings. We are still 
living at 7438 Kingston Avenue, Chicago, 
Ill., and Iam there some of the time, when 
not ontheroad, whichis most ofthe time.”’ 

Fred Daniels, VI, told me he was in 
New York recently and ran into Pete 
White and our old buddie, Joe Gershberg, 
VI, who finished with 1912 and is with 
Consolidated Edison Company in Brook- 
lyn. Word also reached me from the 
Alumni Office that H. Rossiter Snyder, 
IV, has left Guilford, Conn., and is to be 
addressed at Hollywood, Hastings, Bar- 
bados, B.W.I. Two other new addresses 
are David E. Bartlett, VI, 17 Newton 
Street, Belmont, Mass., and Joseph N. 
French, IV, 14280 Robson Avenue, De- 
troit, Mich.— Orvitte B. Denison, 
Secretary, Chamber of Commerce, Worces- 
ter, Mass. Joun A. Herutny, Assistant 
Secretary, 588 Riverside Avenue, Medford, 
Mass. 
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A somewhat abbreviated list of those 
present at the reunion dinner in June, to- 
gether with a brief description of their 
occupations, is interesting: Bob Nichols, 
I, fuels and equipment, Binghamton, 
N.Y.; Gerry Lane, V, assistant general 
superintendent, Kodak Park works of 
Eastman Kodak Company, Rochester, 
N.Y.; Gene Macdonald, I, designing and 
selling large bridges, New York City; 
Larry Hart, I, with Johns-Manville, New 
York City; Ken Hamilton, II, production 
engineer, Mallory Hat Company, Dan- 
bury, Conn.; Ken Blake, XIV, division 
sales manager, Cheney Brothers, New 
York City; Bill Mattson, I, Vice-Presi- 
dent, American Locker Company, Boston; 
Hap Peck, II, patent attorney, Provi- 
dence, R.I.; Bill Ready, VI, President, 
National Company, Inc., manufacturers 
of radio parts, Malden, Mass.; Bill Brew- 
ster, II, Plymouth Cordage Company, 
Boston; Arthur L. Townsend, II, Asso- 
ciate Professor of Mechanical Engineering 
at the Institute; Joe MacKinnon, VI, 
Registrar and Assistant Secretary of the 
Faculty at Tech; Charles Hiram Wood, I, 
sells railroad equipment, Boston; Paul 
Cogan, II, Bethlehem Steel Company, 
Philadelphia, Pa.; Ad Cardinal, XI, traf- 
fic manager, Hoffmann La Roche Com- 
pany, Nutley, N.J.; Dick Cross, VI, sells 
oxygen-acetylene equipment, Cambridge, 
Mass.; Nathan H. Poor, 2d, X, leather 
manufacturer, Peabody, Mass.; Charles 
W. Gotherman, VI, engineer for New 
Jersey Zinc Company, Palmerton, Pa. 
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Gill Pardy, VI, manager of service de- 
partment, Westinghouse Electric and 
Manufacturing Company, New York 
City; Andrew Vogel, IV, engineer on 
manufacturing general staff, General 
Electric Company, Schenectady, N.Y.; 
Edward G. Taylor, XIV, instructor of 
physics, City College, New York City; 
Luther J. Renfrew, XIV, superintendent 
of coke plant, Weirton Steel Company, 
Steubenville, Ohio; Allison Butts, III, 
professor of electrometallurgy, Lehigh 
University, Bethlehem, Pa.; Frank T. 
Smith, XIV, painting and contracting, 
West Roxbury, Mass.; Steve Braude, X, 
President of his own metal company, 
Charlestown, Mass.; Kinsley Dey, XV, 
consulting engineer, Boston; Millard W. 
Merrill, XIV, purchasing agent, United 
States Metals Refining Company, Car- 
teret, N.J.; Frank Morton, X, chief chem- 
ist, Lincoln Bleachery and Dye Works, 
Lonsdale, R.I.; Thomas Collins, X, 
superintendent of plant, Pittsburgh Plate 
Glass Company, Newark, N.J.; Silas H. 
Champlin, V, head of food research, 
Heekin Can Company, Norwood, Ohio; 
Sherman R. Ramsdell, V, chairman of 
science department, High School, Milton, 
Mass.; Ferdinand H. Pendleton, V, de- 
partment head, Joseph Middleby, Jr., 
Inc., Boston; Arthur E. Hirst, V, general 
superintendent, Pacific Mills, Lawrence, 
Mass.; Louis S. Walsh, X, examiner, 
Reconstruction Finance Corporation, 
Boston; Louisa M. Norton, M.D.,V, pa- 
thologist, Concord, Mass.; Alfred L. Loe- 
benterg, X, Vice-President, Barrett Com- 
pany, New York City; Robert D. Bonney, 
X, assistant manager of manufacturing, 
Congoleum-Nairn Comrany, Kearny, N_J.; 
Bion L. Pierce, X, Treasurer, Pierce 
Hardware Company, Taunton, Mass. 
George H. Taber, Jr., X, manager of 
petroleum refining department, Sinclair 
Refining Company, New York City; John 
P. Coe, X, sales manager, Naugatuck 
chemical division, United States Rubber 
Company, New York City; Gardner 
R. Alden, X, research department man- 
ager, Dennison Manufacturing Company, 
Framingham, Mass.; Arthur W. Car- 
penter, X, laboratory manager, Goodrich 
Rubber Company, Akron, Ohio; Philip S. 
Barnes, X, sales manager, Pfaudler Com- 
pany, Rochester, N.Y.; W. Earle Cald- 
well, X, Treasurer, Florence Casket 
Company, Florence, Mass.; Allen F. 
Brewer, III, technical staff, The Texas 
Company, New York City; George A. 
Richter, X, director of research, Brown 
Company, Berlin, N.H.; Miles E. Lang- 
ley, I, manufacturer of canned foods, 
Portland, Maine; Charles E. Trull, VI, 
engineer, Blackstone Valley Gas and 
Electric Company, Pawtucket, R.L.; 
Ralph L. Thomas, VI, executive engineer, 
Consolidated Gas, Electric Light and 
Power, Baltimore, Md.; Francis H. 
Achard, VI, instructor, Consolidated 
Edison Company of New York, New 
York City; Ernest Weller, VI, engineer, 
American Telephone and Telegraph, New 
York City; Samuel E. Rogers, II, fire in- 
surance, National Fire Insurance Com- 
pany, Wilmington, Del.; J. Warren 
Lovell, VI, engineering, Collyer Insu- 


lated Wire Company, Pawtucket, R.L.; 
Joe Strachan, I, assistant to vice-president, 
Congoleum-Nairn Company, Kearny, N_J.; 
Burton L. Cushing, II, teacher, East 
Boston High School, Boston; Albert P. 
Nelson, II, chief engineer, Cities Service 
Refining Company, East Braintree, Mass.; 
Archibald H. Spaulding, X, Treasurer, 
Spaulding-Moss Company, Boston; Rob- 
ert J. Tullar, II, R.C.A. Manufacturing 
Company, Camden, N.J. 

Allison P. Smith, fruit grower, Stow, 
Mass.; Arthur L. Brown, II, chief engi- 
neer, Associated Factory Mutual Fire 
Insurance Company, Boston; Clarence W. 
Brett, I, sales engineer, Johnson and 
Brett, Inc., New York City; Warren E. 
Glancy, X, manager of laboratories, 
Hood Rubber Company, Inc., Water- 
town, Mass.; Charles G. Fallon, III, steel 
manufacturer's sales representative, Bos- 
ton; Warren A. Gentner, I, Board of 
Water Commissioners, Hartford, Conn.; 
Alfred L. Higgins, VI, Boston Consoli- 
dated Gas Company, Boston; Fred C. 
Hersom, VI, confectioner, caterer, Chel- 
sea, Mass.; George A. Dempsey, shoe 
manufacturer, Dover, N.H.; Nathaniel 
McL. Sage, Placement Officer, M.I.T.; 
James M. Beale, XI, salesman, Stone, 
Webster and Blodgett, Boston; Raymond 
B. Haynes, I, with Wellington and Com- 
pany, stockbrokers, New York City; 
John B. Farwell, II, President, Sperry 
Products, Inc., Brooklyn, N.Y.; Edwin 
C. Gere, I, major, Quartermaster Corps, 
United States Army, Winnetka, IIl.; 
Walter P. Muther, I, sells Lincolns, Lin- 
coln-Zephyrs, and Fords, Boston; Halsey 
B. Horner, IV, architect, Stone and 
Wekster, Boston; David V. Nason, XIV, 
J. Laskin and Sons Corporation, Mil- 
waukee, Wis.; William Guild, XI, sales 
manager, Carley Realty, West Newton, 
Mass.; Leon W. Parsons, V, Westfield, 
N.J.; Phil B. Terry, X, Spaulding-Moss 
Company, Boston; William Newsome 
Eichorn, XI, Swampscott, Mass.; Harold 
M. Rand, I, “‘Doggone Retail Grocer,”’ 
Boston; Edward Hurst, II, Vice-President 
and General Manager, United Cotton 
Products Company, Fall River, Mass.; 
William N. Flanders, I, National Carbon 
Company; Louis E. Wright, XIV, bottler, 
Carbonated Beverages, Cleveland, Ohio; 
Lester C. Gustin, I, general building con- 
struction, Boston; James G. Russell, II, 
Daniel Russell Boiler Works, Inc., Bos- 
ton; Gordon G. Howie, I, general man- 
ager, Cambridge Gas Light Company, 
Cambridge, Mass.; Daniel M. Moore, I, 
civil engineer, Taunton, Mass.; Hilding 
N. Carlson, XI, teacher, Boston Univer- 
sity, Boston; Albert M. Jones, I, lieuten- 
ant colonel, United States Army, Boston; 
Frederick W. Blackwocd, VI, appraiser, 
Associated Factory Mutual Fire Insurance 

Company, Boston; Walter E. Merrill, XI 
senior sanitary engineer, Massachusetts 
Department of Public Health, Boston; 
Benjamin White, I, general contracting 
business, Boston; Joe Cohen, X, Vice- 
President, General Manager, and founder, 
Atlantic Gelatin Company, Boston. 
Marriages are so rare that the following 
clipping from the New York Times is 
news indeed: ‘‘Mr. and Mrs. Christopher 


XI 


L. Ward of this city [Wilmington, Del. ] 
have announced the engagement of their 
daughter, Miss Alison Ward, to Dr. C. 
Lalor Burdick [III]. Miss Ward attended 
the Misses Hebbs’s School and was gradu- 
ated from the Westover School, Middle- 
bury, Conn. She is a member of the 
Junior League of Wilmington. Her family 
has long been prominent in Delaware. 
Her father, a well-known lawyer and 
author, served recently as chairman of the 
Delaware Swedish Tercentenary Commis- 
sion. 

“Dr. Burdick is a member of the staff 
of the development department of E. I. 
du Pont de Nemours & Co. and is secre- 
tary of the Lalor Foundation. Before re- 
siding here he was metallurgical and 
consulting engineer with the firm of Gug- 
genheim Brothers of New York City on 
various mining and industrial enterprises 
in Chile. He was graduated from the 
Massachusetts Institute of Technology 
and did postgraduate work in Germany 
and England. The prospective bridegroom 
is the son of Mrs. Anna Lalor Burdick of 
Washington, D.C. His previous wife, the 
former Miss Kathleen Condon of Sands 
Point, L.I., died in 1935.’’ Subsequent 
word has come through Professor Locke 
‘96 that this wedding took place in 
Greenville, Del., on December 16. — 
Freperick D. Murpock, Secretary, Mur- 
dock Webbing Company, Box 784, Paw- 
tucket, R.I. 


1914 


The New Ocean House, Swampscott, 
Mass., June 3 and 4. That is the decision 
of your officers for our 25th reunion. 
Buck, Charlie, and your Secretary met in 
New York on December 7, and after 
weighing all of the many factors involved 
regarding this particular reunion, took 
the responsibility for making the above 
decision. Ross Dickson was also present 
and was prevailed upon to accept the 
chairmanship of the reunion committee. 
Walter Keith, who was in New York 
from Akron, also attended the meeting 
and added helpful advice. The 25-year 
classes now take a prominent part in the 
Institute's Alumni Day program, and be- 
cause of this it seemed expedient to have 
reunion headquarters near Cambridge. As 
Alumni Day comes on June 5, our reunion 
date automatically became set as the pre- 
ceding Saturday and Sunday. Including 
Alumni Day our reunion will last from 
Saturday, June 3, through Monday, 
June 5. 

The New Ocean House is a modern 
hotel located on the North Shore about 
a dozen miles from Boston. Golf head- 
quarters will be at the Tedesco Country 
Club, about five minutes’ drive from the 
hotel. There is a 1,000-yard course (free) 
right at the hotel for the short-game and 
putting experts. Charlie Fox and other 
ene bears will try the ocean bathing, 

ut we may have an early spring this year 
anyway. Officially the reunion will be 
stag, and the principal events will be on 
that basis. Alumni Day, however, has 
many events for the ladies; with this in 
mind the ladies will also be welcome at 
the New Ocean House, and arrangements 
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will be made for their entertainment. The 
cost will be no more than at Oyster Har- 
bors five years ago. General rates including 
greens fees will be about $9.00 per day, 
and about $2.00 a day less for the non- 
golfers. Special family rates will be as 
low as $6.00 per day. Watch the Fourteen 
Pointer for full details. 

Walt Keith was in New York because 
he was attending a dental meeting. Walt 
is the president of the Hygienic Dental 
Rubber Company of Akron, which has a 
unique type of elastic material for dental 
work, as well as a line of hygienic dental 
rubber. His display at the Hotel Pennsyl- 
vania was most impressive. — While en 
route to the New York meeting your 
Secretary met Gardner Derry, also on his 
way to New York. It was learned from 
Derry that his principal noncommercial 
activity for the past two years has been 
that of a member of the Sharon, Mass., 
school committee. Derry’s position of 
vice-president in charge of sales of the 
B. F. Sturtevant Company keeps him 
traveling around the country quite a bit. 
— O. C. Hall makes the headlines again! 
Another daughter, Margaret Louise, 
was born November 18. Is this the only 
entry for the reunion class baby? 

Johnie Leathers was a prize winner 
in the Boston Herald's ‘‘Auto Parade of 
the Years’’ contest in November. Johnie 
did not take top money but came in for 
one of the lesser awards. Those of us who 
know Johnie’s car wonder a bit about the 
top winners. — Boston classmates were 
deeply shocked and grieved on reading in 
the local papers on December 1 that Dick 
Favorite had died the preceding evenin 
from an illness of several weeks. Dick 
took part in the Alumni Fund drive last 
spring, and his passing came as a great 
surprise to all of us. For 14 years he was 
with Stone and Webster and had traveled 
considerably around the country. To his 
wife and two daughters, aged 15 and 10, 
there is extended the sympathy of all of 
his classmates. — H. B. Ricumonp, Secre- 
tary, General Radio Company, 30 State 
Street, Cambridge, Mass. Cuarues P. 
Fiske, Assistant Secretary, 1775 Broadway, 
New York, N.Y. 
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Charlie McCarthy, executive head of 
the engineering work at the Chance- 
Vought division of United Aircraft, sailed 
with his wife on the S.S. Paris on Friday, 
December 16, for an extended business 
trip in France. I hope that later Charlie 
will be able to give us more news about 
Christmas in Paris, 1938. 

Joel Connolly of Chicago, who re- 
cently turned down an offer to come to the 
New York World's Fair for an important 
. assignment, is now assistant to the presi- 
dent of the Board of Health, Room 710, 
City Hall, Chicago. He lives at 5316 
Carmen Avenue in that city. Joe now has 
a family consisting of his wife and two 
children, Ruth Virginia, aged nine, and 
Joel Irving, Jr., aged seven. His work in 
Chicago started in 1925 when, under 
Civil Service, he became chief of the 
Bureau of Public Health Engineering. In 
1 937 he was promoted to acting assistant 


to the president of that body, and in 
August of this year was certified by the 
Civil Service Commission to this position, 
which is the highest in the Board of 
Health organization, except that of presi- 
dent of the board. While all of the activi- 
ties of the board are under direction of the 
‘mag va actually they are supervised 

y the assistant to the se erm Joe is a 
member of the City Club and the Chicago 
Congregational Club. He is a director of 
the Chicago Congregational Union and 
of the Good Shepherd Community Cen- 
ter; also, chairman of the Conference of 
Municipal Public Health Engineers and 
executive councilor of the public health 
engineering section of the American Pub- 
lic Health Association. I understand also 
that Joe is a special lecturer in Tech- 
nology’s Department of Biology and 
Public Health, and a lecturer at the school 
of engineering of the University of Minne- 
sota. The Class has done pretty well in the 
field of sanitary engineering and public 
health. Walt Binger has filled very im- 
portant positions in New York City, and 
now Joe is heading the works in Chicago. 

Bob Wilson tells me of his recent meet- 
ing in Houston, Texas, with Bill Far- 
thing, Kem Dean, and Ralph Bennett. 
Ralph, who now seems to be traveling 
under the cognomen of Benny, must be 
playing a fine game of golf, because Bob 
Wilson speaks of having two very excit- 
ing games with Ralph in Houston. 

From Helsingfors, Finland, we have 
word again from our classmate Laurin 
Zilliacus, who recently completed a 
journey around the world. Ten years ago 
in Helsingfors he started a private school, 
of which he is headmaster. He is taking 
active interest in an international educa- 
tional association that has branches in 
most countries except those under dicta- 
torship. He is married, has two children 
—a boy, aged 15, and a girl, aged 13. 
Zilliacus sends his regards to Earle Pit- 
man, who, I believe, is with the Du Pont 
Company at Parlin, N.J., and to Bill 
Leach, who is with the Mathieson Alkali 
Works at Niagara Falls, N.Y. He won- 
ders if Bill Leach remembers how Dr. 
Lewis used to say, ‘‘Mr. Leach says so 
and so. That listens good. Now let's see 
what it means.”’ 

In closing these notes, it is very grati- 
fying to call attention to the fact that in 
the recent alumni gymnasium fund cam- 
paign, the Class had a higher per capita 
gift and a higher average subscription 
than any other Class later than 1907 and 
at the same time was well above average 
in the percentage of the Class subscribing. 
—James A. Bursanx, Secretary, The 
Travelers Insurance Company, Hartford, 
Conn. Steven R. Berke, Associate Secre- 
tary, Coleman Brothers Corporation, 245 
State Street, Boston, Mass. 
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At an annual meeting of the Board of 
Secretaries, Class of 1917, an inventory 
was taken and the stock of notes found to 
be dangerously low. They were limited 
to the announcement that Irving Mc- 
Daniel's daughter, Josephine, was mar- 
ried on December 27 to Frank Baker 
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Melson at Atlanta, Ga., and the news 
that Lin Noyes has recently been elected 
a director of the American Newspaper 
Publishers Association. He reports shee 
he is in New York frequently for meet- 
ings of that board and that his spring 
plans include a month’s holiday. in 
Florida late in March. 

As the situation was rapidly becoming 
desperate, a representative of the board 
communicated with Al Lunn, who 
promptly promised to make up the defi- 
ciency. However: ‘‘After numerous tele- 
phone calls, I found my quest for news 
fruitless with the exception of the in- 
closed, which I told you about over the 
telephone. I’m sorry I couldn’t do any 
better but with a little more notice per- 
haps I can help next time.’’ The inclosure 
was a clipping from the Record of Sigma 
Alpha Epsilon for December, as follows: 
“Walter Cromwell Wood .. . sailing 
master of the Nautical Association, un- 
dergraduate yachting organization of the 
Massachusetts Institute of Technology, 
Boston, Mass., is a leader in the develop- 
ment of small boat sailing at the Institute 
and has become prominent among yachts- 
men. In September, with the opening of 
school, Mr. Wood assumed his new duties 
as master of the senior house, the resi- — 
dence for fourth year students at the Insti- 
tute. He is now head of the Narragansett 
Yacht Fitting Company of Providence, 
R.L., and is widely known as a designer of 
special equipment for yachts as well as for 
his ability as a racing skipper. He has 
been active in the popularization of small 
boat racing. The rapidly growing interest 
in the sport among college groups and the 
activity of more than 700 Tech students 
in sailing are due in no small degree to 
Mr. Wood's knowledge of sailing and his 
ability as an instructor. During the World 
War, he was an instructor in the Army 
Aviation School at Boston Tech and 
later became Chief of Instruction at the 
Army Air School at Arcadia, Fla. 

‘The Nautical Association of the In- 
stitute has a student membership of more 
than 400 and seventy instructing staff. It 
has thirty-seven Tech-Herreshoff dinghies 
and one frostbite dinghy. Races are held 
each Saturday and Sunday during the 
year except in December, January and 
February, at which time ice covers the 
basin of Charles River. Additional races 
are held during the summer on Tuesdays 
and Thursdays. Sailing hours are from 7 
o'clock in the morning until dusk, seven 
days per week. Meets are held with other 
colleges particularly with Harvard, Brown 
and Dartmouth. A well-organized inter- 
collegiate yacht racing association also 
includes Yale, Cornell, Williams and 
Princeton. 

‘Boats used at the Institute are 12.5 feet 
long, five feet wide, and have sixty-nine 
square feet of sail when cat rigged and 
ninety square feet when sloop rigged. 
They weigh 175 pounds and may be lifted 
easily by two men. They are of lap-streak 
construction, with cedar planking and 
mahogany trim. The boats are housed on 
racks in the Pavilion and can be launched 
in five minutes. Three ratings are given 
to those sailing at the Pavilion: crew, 
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helmsman and racing skipper. A course 
of instruction is followed in obtaining 
these ratings, the teaching being done 
mainly by the students themselves.’’ — 
RayMonD STEVENS, Secretary, 30 Charles 
River Road, Cambridge, Mass. Puiuir E. 
Huxsurp, Assistant Secretary, Phillips 
Exeter Academy, Exeter, N.H. 
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David O. Woodbury has been commis- 
sioned by Dodd, Mead and Company to 
do a popular book on the giant 200-inch 
telescope now in its final stages of con- 
struction at Pasadena, Calif. ‘‘The Glass 
Giant of Palomar’’ will dramatize the 
achievement by treating the material as 
an adventure story of the Jules Verne 
type without any necessity, however, for 
resorting to fiction. The new telescope was 
conceived ten years ago by the late 
George E. Hale’90 of the Mount Wilson 
Observatory and will cost $6,000,000 
with its laboratory facilities. A visible 
universe 30 times the size of the present 
field will be revealed when the project is 
completed in 1940. Besides providing a 
running-fire account of the design and 
unique construction work, ‘‘The Glass 
Giant of Palomar’’ promises to comprise 
interviews with famous astronomers and 
a layman's account of some of the as- 
tronomical puzzles which the telescope 
is expected to unravel, notably proof of 
the Einstein theory, facts about novae, 
and settlement of the controversy about 
Mars. Dave has been engaged in popular- 
science writing for many years. His pub- 
lished works include the book, ‘‘Commu- 
nication,” and many magazine articles 
and stories. He is also represented by 
several pages in the ‘Encyclopaedia 
Britannica’ and is noted for occasional 
masterpieces of humor and pathos es- 
pecially prepared for and featured by this 
column of Technologia Twentyonnica. 

Peirce-Phelps, Inc., constitutes a very 
successful all-Technology team located in 
the Keystone State, with principal offices 
at Sth and Noble Streets, Philadelphia, 
and 619 Walnut Street, Harrisburg. J. 
Trevor Peirce and his old side-kick, Charlie 
Phelps'24, are exclusive distributors for 
the entire Crosley line of radios, refrigera- 
tors, washers, ranges —all except the 
Cincinnati Reds — Chrysler Airtemp, and 
other electrical appliances. Trev is reported 
in Radio Weekly as covering a lot of terri- 
tory getting his full weight behind a promo- 
tional campaign that just mows em down! 

From the Boston Evening Transcript of 
November 14: “Albert L. Edson, Superin- 
tendent of the East Boston Airport, today 
succeeded Major Clarence E. Hodge as 
commanding officer of the 26th Division 
Aviation, Massachusetts National Guard. 
His rank is raised from captain to major. 
“Major Edson, a graduate of M.I.T., was 
stationed at several Army Air Corps de- 
pots and completed his bombing course 
with the highest score in his class. He has 
been airport superintendent since his ap- 
pointment by former Mayor Nichols in 
1929." Congratulations, Al! 

Word has been received of the death on 
January 11, 1937, of John Lambert Weston 
of Hancock, N.H., who was associated 


with us in Course VI. On behalf of the 
Class, sincerest sympathy is extended to 
his family. 

The meandering of various members of 
the tribe has brought the following 
changes of address: Arthur N. Brambach, 
VI, 3125 East Laurelhurst Drive, Seattle, 
Wash.; Maxwell K. Burckett, VI, 17 
Oberlin Street, Maplewood, N.J.; Albert 
B. Clarkson, XV, 71 Linmore Street, 
Hartford, Conn.; Zambry P. Giddens, Jr., 
47 East 88th Street, New York City; Manuel 
M. Green, V, 116 Coolidge Road, Worces- 
ter, Mass.; Dr. Oscar F. Neitzke, X, 10Cen- 
ter Street, Waterville, Maine; Herbert W. 
Reinhard, XV, 1460 Pitner Avenue, Evans- 
ton, Ill.; Isadore H. Rogovin, XIII, 39 
Ellison Road, Newton Center, Mass.; 
George T. Welch, XV, 55 Marian Avenue, 
Poughkeepsie, N.Y. 

Where’s that note you promised your- 
self to send us right after New Year's? — 
RayMonp A. Sr. Laurent, Secretary, 
Rogers Paper Manufacturing Company, 
Manchester, Conn. Carore A. CrarKe, 
Assistant Secretary, 10 University Avenue, 
Chatham, N.J. 
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The following from Science, issue of June 
24, has just caught up with me: ‘‘It was 
reported to the meetings of the American 
Physical Society by Dorothy W. Weeks, of 
Wilson College, and Professor George R. 
Harrison, of the Massachusetts Institute 
of Technology, that a new and superior 
tool for identifying chemical elements by 
the characteristic lines which they emit 
when excited by an electric arc, or other 
means, is an improved spectrum of the’po- 
sitions of the very complex lines in the 
spectrum of iron. The spacing of these 
lines through the colors of the visible, and 
invisible, spectrum differs from one ele- 
ment to another and gives a rapid means of 
identification, even in very minute sam- 
ples. The number of identified lines in the 
iron spectrum — which already number in 
the thousands — has now been trebled. 
The basic method of locating the position 
of a line in the spectrum of an unknown 
element, is to photograph the unknown 
spectrum and then, immediately adjacent 
to it, the spectrum of iron. The complex 
iron 2 ep with each of its line posi- 
tions known, serves as a reference standard 
to help locate the lines of the unknown 
a. By trebling the lines positively 
identified in the iron spectrum, scientists 
now have smaller gaps in their reference 
positions and the errors of measuring be- 
tween reference points are lessened.”’ 

Left from reunion correspondence are a 
couple of bits of information not pre- 
viously recorded. J. H. Cox writes from 
Pittsburgh: “I have been guiding the de- 
velopment and engineering of mercury-arc 
rectifiers for Westinghouse Electric for 
some years."’—Ed Miller writes from 
Rochester: ‘‘Have gotten a line of furni- 
ture designed . . . to start merchandising 
plans . . . need to capitalize . . . oper- 
ating an upholstery shop as an experi- 
mental base. My six kids (three boys, 
three girls), all full of the old man’s pep, 
and he has his tongue hanging out most of 
the time!"’ 
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James O'Reilly Coleman married Helen 
Cecelia Carlsen in New York, September 
24. The announcement says they will be at 
home after November 15 at Scarsdale 
Manor, Scarsdale, N.Y. — The following 
is from a clipping in the New York Sun of 
October 22: “‘Mrs. Evelyn Mary Waters, 
the daughter of Mrs. Cornelius Joseph 
Waters of Ridgewood, L.I., and West- 
port, N.Y., is being married today to John 
Carlton Sargent, the son of Mr. and Mrs. 
Thomas Little Sargent of Lowell, Mass. 
Rev. Charles Kanzler is performing the 
ceremony in the Chapel of Our Lady at 
St. Patrick’s Cathedral. A reception fol- 
lows in the Jansen Suite of the Waldorf- 
Astoria. . . . Mr. Sargent is associated 
with the New York Telephone Company. 
Upon their return from a three-week wed- 
ding trip to the West Indies, the young 
couple will make their home in Jackson 
Heights.”’ 

Among candidates listed for office in the 
American Chemical Society for 1939, 
Industrial and Engineering Chemistry's News 
Edition for October 20 notes the name of 
Per K. Frolich, director of the chemical 
laboratories of Standard Oil Development 
Company. — The following is from the 
Newton news in the Boston Globe of 
November 23: ‘‘Miles N. Clair, 17 Hope 
St., West Newton, was one of three grad- 
uates of Drexel Institute of Technology, 
Philadelphia, to be elected to membership 
in the Drexel Chapter of the national 
honorary scholastic society of Phi Kappa 
Phi. Mr. Clair, vice-president of the 
Thompson & Lichtner Company, Boston, 
consulting engineers, was graduated from 
Drexel Institute in 1921 and received his 
M.S. in civil engineering from M.I.T. in 
1923.” 

Fred H. Travers, formerly with Genera] 
Electric at Bridgeport, Conn., has been 
appointed electrical engineer in the State 
Department of Public Works, Hartford. 
(The foregoing item is from the November 
issue of the VI-A News.) — Ed Averell, 
civil engineer of Lynnfield, Mass., men- 
tions in a recent letter that he lately ran 
into J. C. Flaherty, who is resident engi- 
neer on a P.W.A. job in Natick. 

Checking up on addresses a few weeks 
ago, I unearthed business connections of 
the following, not recently noted here: 
Edwin Hobbs is with Clinton E. Hobbs 
Company (chains, hoists, cranes), 203 
Chelsea Street, Everett, Mass. — Earl D. 
Brown is now production superintendent 
at Kellogg’s in Battle Creek, Mich. 
Roderick B. Jones is a member of the firm 
of Brown and Jones, patent attorneys, 60 
East 42d Street, New York, N.Y. 

S. R. Kiehel writes: ‘‘I have left the job 
of superintendent and technical director 
of the Billings-Chapin Company to start 
my own company, the Citrox Laboratories, 
to manufacture specialties for the medical 
profession. So far we are struggling be- 
ginners. This shift had nothing to do with 
my moving to the country, however. We 
moved out here on a 25-acre farm last 
August so that the kids could have more 
room to stretch their legs. Chesterland is 
suburban to Cleveland — a delightful roll- 
ing country adjacent to Gates Mills.”” 

Your Secretary has been promoted to 
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chief engineer of the National Fire Pro- 
tection Association. I had a very pleasant 
business trip in November to Havana to 
attend the First Pan American Congress of 
Municipalities held there, having been in- 
vited to present a paper on municipal 
fire fighting and fire prevention. I took 
advantage of the trip to stop in Miami 
where my visit was fortunately timed so 
that I was able to attend a meeting of the 
Technology Club of South Florida, which I 
represent on the Alumni Council. — Hora- 
tio L. Bonn, Secretary, 457 Washington 
Street, Braintree, Mass. James A. Penny- 
packer, Assistant Secretary, 96 Monroe 
Road, Quincy, Mass. 
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First big news of the coming 15th re- 
union, to be held the week-end before 
Alumni Day in June, is an announcement 
from Bill Robinson that chairmanship 
of the reunion committee has been accept- 
ed by Bill Correale. That’s real news to 
the fortunate ones who attended the 
10th anniversary in 1934 at Marblehead, 
for with New York's commissioner of 
water, gas, and electricity as its leader, 
the gathering is an assured success al- 
ready. By the time this reaches print Cit 
is written before Christmas), other mem- 
bers of the Class will have heard from 
Bill, asking them to become members 
of the committee. Letters to the Sec- 
retary already attest the wide interest. 

Lest it be forgotten, the movie story is 
repeated here. A feature of the reunion 
(and it is only one of many) will be the 
moving picture of classmates in all parts 
of the world, now being put together from 
16-millimeter films sent to the Secretary. 
If you are proud of yourself and your 
family, be sure to take, or have taken, a 
few feet of film for this purpose. If you 
get to the reunion, it will make it that 
much more interesting; and if you don’t, 
then let the film represent you. In any 
event, let's have the film. There may even 
be a prize for the best one. 

An important appointment which 
should long ago have been noted here is 
that of Avery Ashdown of the Institute’s 
Department of Chemistry as master of the 
Graduate House, now in its new quarters 
in the building which our generation 
knew as Riverbank Court, across Massa- 
chusetts Avenue from the main buildings. 

Through the haze of the club car of the 
Merchant's Limited in early December, 
the Secretary spotted the familiar face of 
Phil Bates. After several years at the In- 
stitute, Phil is now inventor or producer 
or purveyor of vitamins for the United 
Drug Company in Boston. Probably none 
of these terms is just right, but Phil prom- 
ised to drop us a note setting forth the 
cofrect situation and, since he didn't, 
memory will have to serve. Once again, 
and not for the last time, keep the reunion 
in mind, and send in those pictures, now. 
— Francis A. Barrett, General Secretary, 
50 Oliver Street, Boston, Mass. 


1925 
For last month I had a fine letter from 
Chink Drew, who is with A. Schrader’s 
Sons in California, but unfortunately I 


mislaid it and have not been able to find 
it. However, I'd like to ask Chink to 
write again and I'll treat his contribution 
with more care. I received the following 
excerpt from a letter to Jim Killian, the 
retiring Editor of The Review: ‘‘Nelson 
H. Defoe is the exhibit consultant with 
the firm of Modern Art Crafts, Inc., 
Associates, exhibit builders in New York. 
His work at the present time is concerned 
with selling exhibit construction services 
to World’s Fair exhibitors, and his firm is 
constructing the exhibits for Ford, Penn- 
sylvania Railroad, Ecuador, and one of 
the Focal Theme exhibits.”’ 

I quote from the November VI-A News: 
“It is with pride we note that A. L. 
Samuel’25, a member of the technical 
staff of the Bell Telephone Laboratories 
in New York, recently received the prize 
of the Institute of Radio Engineers for the 
best paper published in the I.R.E. Pro- 
ceedings during 1937.’’ We should be 
glad to find from Samuel, or some other 
member of the I.R.E., the nature of the 
paper which resulted in this award. Our 
congratulations! — Hots F. Ware, Gen- 
eral Secretary, 17 Green Road, Medford, 
Mass. F. Leroy Foster, Assistant Secretary, 
Room 6-202, M.I.T. Cambridge, Mass. 


1926 


The first unit in the new recreational 
facilities at the Institute — to which this 
Class contributed very generously — is 
now getting under way. It is a field house 
to go on the land west of Massachusetts 
Avenue, and its architects are Herbert 
Beckwith and Lawrence B. Anderson ‘30, 
both of the staff of the Institute’s School 
of Architecture. 

John Wills, who is one of the Institute's 
Honorary Secretaries in the New Jersey 
area, has moved to Princeton where he is 
taking advanced work in economics. — 
M. B. Morgan, assistant chief engineer of 
the Meadville plant of the American 
Viscose Corporation, has been appointed 
chief engineer in the place of Hobart O. 
Davidson’20 who has been named chief 
engineer for the entire corporation. 
A local Pennsylvania paper reported: 
“Changes in personnel at the American 
Viscose Corporation, carrying with them 
deserved recognition of the ability and 
fine services of two of the company’s 
engineers, are of genuine interest to the 
Meadville community. . . . A younger 
man, trained, too, at the Massachusetts 
Institute of Technology and fitted by 10 
years of experience as assistant chief 
engineer of the Meadville plant, will take 
his place. His genial personality, his train- 
ing and his apparent ability make M. B. 
Morgan particularly suited to the posi- 
tion to which he has advanced... .”’ 

Too late for inclusion in the class notes 
of last month was the announcement on 
November 27 of the engagement of Miss 
Evelyn Giardino of Dorchester, Mass., 
to Angelo Costello of Rockland, Mass. 
For the past eight years Costello has been 
on engineering work in Venezuela. — 
Mike Radoslovich, Bill Latham reports 
in a recent letter, did the architectural de- 
sign on the Long Island railroad station 
at the New York World's Fair and on the 
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flying bridge in back of the administra- 
tion building. This bridge has prompted 
wide comment as an able piece of archi- 
tectural design. — J. Rayne Kixu1an, Jr., 
General Secretary, Room 3-208, M.E.T., 
Cambridge, Mass. 


1928 


It is with extreme regret and sorrow 
that we announce the unfortunate ac- 
cidental death on Thursday, December 22, 
of our good friend and fellow classmate, 
Cy Meagher. His passing still doesn’t 
seem real. The following account of the 
accident is taken from the Boston Globe 
of December 23: ‘‘A 31 year old Peabody 
man was fatally injured and five other 
persons badly shaken up in a collision 
involving three automobiles at Chelsea 
and Brooks Streets, East Boston, last 
night. Cyril B. Meager 31, of 13 State 
St., Peabody, driver and sole occupant of 
one of the cars, was fatally injured. 
Found slumped on the floor under the 
dashboard Meagher was taken from the 
wreck by two unidentified pedestrians 
and rushed to Strong Hospital where he 
died at 8:06. Identification was estab- 
lished by his driver's license. . . .”’ 

We mourn the passing of a grand fellow 
and extend our sincere sympathy to his 
family and many friends. As you all well 
remember, Cy was vice-president of our 
Class and captain of the track team during 
our senior year and was always very 
active in class affairs. Only this past 
spring, he did a magnificent job for the 
Class and the Institute as chairman of our 
class committee to raise money for pro- 
viding improved recreational facilities 
for Tech students. 

James A. McCarthy, I, is the proud 
father of a first child — born on July 29 — 
a son, Anthony James McCarthy. Con- 
gratulations! We wish to send sincere 
congratulations also to Joe Parks on his 
advancement to the position of vice- 
president of the Chambon Company of 
Garfield, N.J., manufacturers of printing 
and duplicating machinery. Joe, we're 
proud to know you! 

We present here the second and final 
installment of Pete Moyano’s letter, 
started in the January issue: ‘‘After 
working on several other things, like the 
preliminary survey of a branch line of the 
railroad from a station called Ruiz to 
another point on the coast of the state of 
Nayarit called Taxpam, with its line of 
levels and the preliminary location of the 
line and things Jike putting up water 
tanks, and so on, there finally sprang up 
our last revolution at the end of 1929. 

“Things got too hot around where I 
was, so I quit and took up another job 
with the Mexican Light and Power Com- 
pany. This is, or was, an English-Cana- 
dian company controlled by the Canadian 
Finance Corporation with headquarters 
at Toronto, Canada, and which I believe 
is now controlled by a more or less inter- 
national concern named Sofina with 
headquarters at some city in Belgium. 
They sent me up to where they were 
building their last hydroelectric project, 
which was in the state of Michoacan 
in a place called Tepuxtepec. 
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1928 Continued 

‘There I was put in charge of the con- 
struction of the powerhouse. Also had to 
lend a hand in the construction of the 
power tunnel and pipe tunnel, and when 
the time came, had to give transit points, 
levels, and inspect the installation of the 
penstock line. This was what I called an 
international mess because, just imagine, 
the penstock line was a up by the 
Ferrum people, a Polish concern; the 
turbines, which were of the horizontal 
Francis type, were put up by the Voigt 
people, Germans; the generators, by Sie- 
mens, Germans; the powerhouse crane 
was Swiss; and the outside substation was 
from Westinghouse. Isn’t this an inter- 
national mess? And on top of all this 
there were a Russian engineer, Ashurkoff; 
an English one, Davidson; an American 
from Texas, Stevenson; several Italians; a 
German, Zaunboss; and yours truly, a 
Mexican —all gotten together under an 
American fellow by the name of Willis 
Ranney. By the way, he was an M.I.T. 
graduate ['07], and I say ‘was’ because 
I learned that he committed suicide in San 
Antonio by jumping from the 18th story 
of a building there. 

‘We had to get through the work, and 
we did. In other words I was there till the 
first of September of 1930. I unfortunately 
remember this date very well because I 
went home right away to spend a month's 
vacation, and on the eighth of September 
my mother died. This upset all of my 
plans. I had planned to leave for the city 
of Sao Paulo, Brazil, South America, 
where the same Canadian Finance Cor- 
poration has an electrical subsidiary, but 
the whole thing had to be given up be- 
cause I could not leave dad alone. 

“So I got in again with the Mexican 
Light and Power. They kept me in their 
home office in Mexico City in their civil 
engineering department until something 
went wrong in Tepuxtepec. What hap- 
pened was this: The location of the surge 
tank right in between the power and the 
pipe tunnels happened to strike right on a 
fault called the San Antonio fault. There 
was then quite a settling of the surge 
tank, and they had to install a steel 
differential surge tank of the Johnson 
type; this was sent up from the States, 
and I was shipped back to Tepuxtepec to 
inspect the installation of it, so that I 
spent another year or so in Tepuxtepec. 
By this time I was getting fed up with 
the Mexican Light, and I finally quit in 
October or November of 1931 to get into 
the construction business on my own. 
Ever since, I have been building all kinds 
of dwelling houses — quite a number of 
them — four or five factories, and any- 
thing else that comes up. Since last Janu- 
ary I have been doing government 
construction work. 

‘|. . lam married now and have been 
for the last six years and have a couple of 
kids —a boy anda girl. . . .’" — GzorcE 
I. Cuatrietp, General Secretary, 6 Alben 
Street, Winchester, Mass. 


1930 
Your Secretary has decided that when- 
ever he becomes a bit pressed for news he 
will go where a line is forming and stand 


there. Sooner or later a 1930 man will 
come along. Within the last two weeks I 
have stood in two lines and met two 
members of our Class. On December 12 
my wife and I attended the reception 
given in honor of Dean Emerson and the 
Faculty members of the School of Archi- 
tecture in the new Rogers Building at the 
Institute. Standing in front of us were 
Ronald Jameson, IV, and Mrs. Jameson. 
They have been married three and one- 
half years, and Ron is affiliated with an 
architectural firm in Boston. The next 
evening I stood in line at the Boston 
Garden to get some tickets for Sonja 
Henie’s ice carnival. Along came Freddie 
Ladd, II, who is doing research and 
experimental work for a machine manu- 
facturer in Boston. Fred will marry Miss 
Margery B. Kilbourn of Groton, Mass., 
in June. 

This seems to be an open season on our 
classmates who captained Institute teams. 
Ladd was leader of the track team, and 
now comes word from Chicago that Bob 
Nelson, XVI, was married last month 
to Miss Ruth Tilden of Winnetka, IIl. 
You will remember that Bob was captain 
of basketball. — Jarvis Wilson, VI-A, 
is the proud dad of a baby boy named 
David Laurie, who arrived October 12. 
To all three members of the Class may we 
offer congratulations. 

From Oklahoma, Bill Dickerman, X, 
writes that he has resigned his position 
with the Pure Oil Company to accept one 
in New York with the Alco Products 
division of American Locomotive, where 
his work will continue to be along the 
line of petroleum refining. Bill received 
his master’s degree in fuel and gas engi- 
neering in 1931 at the Institute. — May 
we remind you again that June, 1940, will 
mark our tenth anniversary as Alumni 
and that you are requested, one and all, to 
plan to attend our tenth reunion. The 
Class of 1928 had 81 members at Say- 
brook, Conn., last June, and so we have 
a good mark to shoot at. Any suggestions 
as to the location for our tenth will be 
heartily accepted, although the crowd 
of us who were at Toy Town Tavern in 
Winchendon in 1935 may be hard to 
convince as to the merits of another spot. 
Let's start the stew boiling now and talk 
about the next reunion to all classmates 
we meet. See you in 1940! — Parker H. 
Starratt, General Secretary, 75 Fenno 
Street, Wollaston, Mass. 


1933 


As this is being written, we are all in 
the midst of the pre-Christmas rush and 
everyone's thoughts are elsewhere than on 
The Review. However, we do have two 
newspaper clippings: One announces the 
engagement of Miss Mary Alling White 
to Stephen Joseph Alling. Alling is 
practicing architecture. The other an- 
nounces the marriage of Miss Jean E. 
Hogenauer to Robert Adolf Hentschel on 
November 19 at Fairfield, Conn. The 
Hentschels plan to live in Bridgeport. 
Besides his bachelor’s degree from the 
Institute, Bob has his doctor of science 
degree from Tech also. — On November 
24, Miss Mary Margaret Taylor was 
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married to Guido Garbarino in Pelham 
Bay Park, N.Y. — That’s the limit of 
our information this month, and we hope 
we have more for you next time. — 
Gerorce HENNING, Jr., General Secretary, 
Belmont Smelting and Refining Works, 
Inc., 330 Belmont Avenue, Brooklyn, 
N.Y. Ropert M. Kimpatt, Assistant 
Secretary, Room 3-102, M.I.T., Cambridge, 
Mass. 


1934 


The supply of news for this month is 
mainly in two letters from Johnny New- 
begin and Brad Ellenwood. Newbegin 
writes that he has been out collecting 
more subject matter for fireside chats 
with his grandchildren. Last September 
he and Johnny Westfall borrowed Tuffy 
Emery’s 26-foot sloop and started on a 
trip which was intended for health and 
recreation. However, misfortune dogged 
them from the start and turned their 
pleasure trip into a near catastrophe. On 
September 21, which was the day of the 
big wind here in New England, they got 
caught off Provincetown and apparently 
had a pretty harrowing time before they 
got the boat into port. I am sorry Johnny 
did not supply more details, for | am sure 
they would be very interesting. Perhaps 
we will be able to give you the story in 
novel form in a later issue. The damage 
to the boat was of such an extent that it 
took five weeks of hard work to put it 
back into shape again. To cap the climax 
of the adventure, John’s Ford, which he 
had left in New Bedford, was washed 
away by the tidal wave which accom- 
panied the hurricane. 

Brad Ellenwood has several interesting 
bits of news to report, of which the most 
important by far, to Brad in particular, 
is his marriage to Miss Alice Telfer of 
Boston which took place last October 8. 
They had what might be called a flying 
honeymoon, both figuratively and liter- 
ally, to Montreal oan Quebec and various 
surrounding points of interest. The trip 
by plane was one of the bumpiest of the 
season, and Brad wonders if he and his 
wife will ever completely recover from it. 
Brad's job as clerk of works at the new 
Wellesley High School was completed the 
last part of October, and since then he has 
been in the office of Jackson and Moreland 
in Boston as a structural engineer. 

Joe Fishman, XVII, is still with the 
Priggen Steel Building Company and is 
still going strong as a designer. Bob M. 
Becker is at present in Troy, N.Y., work- 
ing for the Cline Construction Company 
on a large remodeling job. Frank Cos- 
grove ‘‘whose silence is as profound as 
the water — pepe — the Quabbin 
Dam" on w ich e is still working, is 
living in Ware, Mass. Sam Joroff has put 
aside his steel helmet and is back again 
with his dad in New York. 

John W. Alder, who is in the employ 
of Porter Brothers Corporation, operating 
dredges in Montana, reports that his 
company has moved him to Helena, 
Mont. His work will be largely surveying 
and mapping. The company has con- 
structed a new dredge at Granite, Mont., 
and Alder finished up the surveying. work 
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1934 Continued 

there. However, he is continuing this 
line of work in connection with the gold- 
dredging paver of his company in 
Helena, where they have been operatin 
a gold dredge for three years. He had 
made contact with Carl Stratton, who is 
employed at the East Helena smelter of 
the American Smelting and Refining Com- 
pany, and he had also met Mrs. Stratton. 

An engagement which will be of inter- 
est to all of us is that of Herbert W. 
Andrews to Miss Blanche Hungerford 
Johnston, daughter of Mr. and Mrs. 
Ernest H. Johnston of Westfield, N.J. 
Herb is still working for the DeFlorez 
Engineering Company of New York City. 
—I heard from Bob Roulston not long 
ago, as he was preparing to make a flying 
trip to Montreal to do some work on a 
large air-conditioning system which his 
company is installing. As we have men- 
tioned before, Bob is working for the B. F. 
Sturtevant Company, in Hyde Park, 
Mass., in the air-conditioning division. 
— Reports from Schenectady say that 
Jim Burnham is still working for General 
Electric, still building model racing 
boats, and still devising trick ski bind- 
ings. Ski heii, Jim! 

We would like to make this a bigger, 
better, and busier column, but we can't 
compose a column without news from 
you fellows. Last month there wasn’t 
enough information available to make a 
column worth while. How about appro- 
priating some of your valuable time for 
the benefit of your classmates and scribble 
off a line or two? — Jonn G. Catan, 
Jr., General Secretary, 184 Ames Street, 
Sharon, Mass. Rosert C. Becker, Assést- 
ant Secretary, South American Develop- 
ment Company, Apartado 655, Guaya- 
quil, Ecuador, S.A. 


1935 


I hope you fellows enjoyed the class 
survey. An apology is due to some of you. 
In the December issue of The Review I 
stated that those of you who had not 
received a copy of the survey could do so 
by writing to me. Some of you wrote in to 
say that you had sent in the questionnaire 
card and that you should have received a 
survey. Quite right, but the difficulty was 
this: These notes for The Review have 
to be written almost six weeks before you 
receive the issue. Consequently I had to 
look ahead and estimate when the class 
survey would be published. The estimate 
was a little optimistic, for actually the 
survey was not mailed until after the 
December issue of The Review had 
reached you. If you still think you have 
been overlooked, drop me a line and say 
so. 

In the last issue I asked how you liked 
not having any news to read. I could 
almost ask the same question this time. 
Strange as it may seem to you, there can 
be no news in this column unless each of 
you is conscientious enough to write in 
occasionally. However, there is some 
news to report. One additional marriage 
has come to attention since the survey was 
written. Jim Monagle and Elizabeth 
Haworth were married November 27. An- 
other item of interest is that Ed Clark 


has been elected secretary of the Montana 
Society of the M.I.T. Congratulations, 
Ed 


The report on Carlos Lavenas in the 
survey was not correct. Last May, Carl 
resigned his job with Du Pont with the 
intention of returning to the States. 
However, conditions seemed so unsettled 
that he decided to take a job with the 
Armco International Corporation in 
Buenos Aires. He is a sales engineer in 
the drainage department, peddling cul- 
verts, bridges, sewers, and so on. He finds 
the work interesting and has plenty to do. 
Carl expects to return to the States for 
the World's Fair in New York. 

Leonard Wiener wrote in just a few days 
too late to get the information included 
in the survey. Len is now with the 
propeller division of Curtiss Wright 
Corporation, doing design and analytical 
work. He reports that while there are a 
good many Tech men in the organization, 
he is the only '35 man. — Otto Zwanzig 
was one of those who wrote to complain 
about not receiving a copy of the survey. 
In his letter he mentioned that John 
Mooring, Ed Helwith, and he had 
attended Parker’s marriage, with the 
hope of dissuading him from taking the 
disastrous step but to no avail. 

Ben Beede sent a rather lengthy epistle 
giving an account of his activities in the 
last three years. In July, 1935, he started 
with the Franklin Rayon Corporation 
of Providence as mechanical engineer 
(position now held by Jeff Farmer). While 
in Providence, Ben maintained bachelor 
quarters with Gene Newell, who at that 
time was with Universal Machine. The 
last of January, 1937, Ben left the Frank- 
lin Rayon job to join the Foxboro Com- 
pany. He spent the following two months 
at Foxboro, Mass., and then went to 
Cleveland. At that time he was working 
with the paper mills in the Middle West 
— Ohio, Michigan, and Pennsylvania 
in particular—and as far south as 
Savannah, Ga., and Canton, N.C. In 
October he was transferred to the Chicago 
office and spent most of his time in the 
pulp and paper mills of Wisconsin, Upper 
Michigan, Minnesota, and Illinois. In 
September of this year he was again 
transferred, this time to the sunny south- 
land, with headquarters at Atlanta, Ga. 
His territory now embraces all the 
southern states from North Carolina to 
Florida and as far west as Texas. That's 
quite a bit of country to cover, Ben. Ben 
and Foxboro are getting right in on the 
ground floor of the new developments in 
the paper industry in the southern states. 
Thanks for the big boost to the column. 

That winds up the news for this 
month. Don’t put off that letter another 
day — write now. — Ropert J. Gran- 
BERG, General Secretary, Central Y.M.C.A.., 
100 Gibbs Street, Rochester, N.Y. 
Richarp Lawrence, Assistant Secretary, 
111 Waban Hill Road North, Chestnut 
Hill, Mass. 


1938 


These notes are rather brief this month, 
but it is the hope of your Secretaries 
that this is nothing more than a lull 
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before the storm of news. We start now 
with the announcement of the engage- 
ment of Bruce Scott Old to Miss Katha- 
rine Gardner Day, daughter of Mr. and 
Mrs. Frank A. Day of Newton, Mass. 
Bruce received his doctor’s degree last 
June. — Chester C. Lawrence was wed 
late in November to Miss Virginia Po 
of Wollaston, Mass. They plan to tes 
their home in Ashmont. — Hal Cooper 
was married to Miss Edith Nicholson, 
and Emanuel M. Blue to Miss Harriet 
Tieburg early in September. 

We were very glad to hear recently 
from Haskell Gordon, XVI, who writes: 
‘I spent four months working with the 
Curtiss Propeller Division in New Jersey, 
designing three-blade, electric, control- 
lable-pitch propellers. In November I 
switched affiliations to the naval aircraft 
factory in Philadelphia, where I’m de- 
signing a hydraulic control system for 
navy airplanes. The work is quite inter- 
esting, and I’m getting a shot at experi- 
mental vibration also. Also working here 
is Joe Pasternack, M.S. in XVI. Joe 
and I have a swell little apartment in 
West Philadelphia (Suite 311, 4101 Spruce 
Street; they probably have an extra bed 
for transients) and Joe is utilizing Pro- 
fessor Newell’s ('19) advanced structural 
notes in his stress analysis of monocoque 
fuselages.’’ (Wow!) Haskell would like 
to read a little about Course XVI in these 
pages, so address a letter to Jay Au Werter, 
at the Hotel Sheraton in Boston, who has 
expressed willingness to pass on any news 
he might receive. 

Here’s a cheery note coming at the 
holiday season: Your Secretary writes: 
“Walter Baldyga, X, is distilling good 
cheer at Seagram's, someplace in Ken- 
tucky. . . . Horace Homer, also X, 
might be said to be distilling too. His 
distilled products are not so palatable, 
however, as he is working with Cities 
Service. . . . He is located in Boston.” 
Dale also adds the news that John Cody is 
assisting in the chemical engineering 
department of Northwestern University, 
and that Martin Cines has the honor of 
working under Professor Freundlich, the 
eminent physical chemist at Wisconsin. 

We who are struggling unsuccessfully 
to reconcile altogether too large a budget 
with altogether too small an income are 
delighted to hear that at least one of us is 
making budgets balance: Bill Roper, XV, 
has quite a little to say about his job. To 
quote: “I’m working for the Electrolux 
Corporation in Old Greenwich, Conn., 
manufacturers of the world’s finest vac- 
uum cleaners. I started in the engineering 
department as ‘cost engineer’ with the ob- 
ject of my work the study of costs from 
the point of view of cost reduction.” Bill 
is back now at the old budget work, set- 
ting up a manufacturing budget. 

We repeat the very good news that 
Vernon Lippitt, VI, who is now at the 
Institute working for his master’s degree, 
has been awarded a Rhodes Scholarship 
for two years’ study at Oxford. — Date 
F. MorGan, General Secretary, Graduate 
House, M.1.T., Cambridge, Mass. Luoyp 
BERGESON, Assistant Secretary, 885 Beacon 
Street, Newton Centre, Mass. 
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The Belt With Equalized Ply Stresses 
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ORDINARY BELT 
ply stresses UNEQUAL 
one WORKER ply 
three SLACKER’ plies 








BELT 


ply stresses "EQUALIZED". 
all plies working asa TEAM 


Patent Nos. 1,978,912- 2,010,894 

















— 7 25 LBS. 
PLY STRESSES 







OMPARE the principle of construction of Condor This exclusive patented Manhattan construction— 









Compensated Belt with that of ordinary rubber in which plies are compensated for the unequal 
belt in the diagram above. Note that when Condor stresses and strains developed at the arc of contact — 
Compensated is flexed around the pulley—where the and the special pulley side surface which permits low 
destructive work is done—all plies work together as tension operation have accounted for 12 distinct 






a team, each bearing an equal share of the load. 
Whereas, in ordinary rubber belt, the outside ply 
carries the greater load—the ‘“‘back-breaking”’ load, 
as indicated by the weights, that ruptures or sepa- 
rates the outer plies and breaks the fasteners—and 
the inside plies buckle and crimp to shirk their load, 
to increase creep and wear—resulting in premature 
breakdown. 


advantages* on thousands of industrial drives. You, 
too, will get greater operating efficiency and economy 
by putting Condor Compensated, the low tension 
rubber belt, on your drives. Available also in Type F 
where rubber friction pulley surface is desired, and 
in Type B where some slip is necessary. 










*12 ADVANTAGES 


1. Ruptures in outside ply 7. Operation less affected by 
eliminated atmospheric conditions 











8. Higher overload capacity or 
margin of safety 


. Freedom from ply separation 






oe 


. Longer fastener life 






9. Less wear on pulley side 
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Can be operated on smaller 
pulleys 10. Can be dressed without 
injury to belt 







5. Less bearing, shafting and 







hanger troubles 11. High production efficiency 










- For heavy loads, plies may 12. Material reduction in belting 





be increased with same pulleys costs 





N 
Unretouched photographs of ordinary rubber belt and Condor Compensated Belt 
after operating an equal number of hours on the same type drive. Notice belt at 
right has no “broken back’’ and shows no fastener wear—it’s Condor Compensated. 
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RESISTANCE BOXES 
with 


Constant Inductance 


ANY measurements of impedance at audio and 

radio frequencies, for precise results, require re- 
sistance boxes with very low and constant inductance. 
The G-R Type 670 Compensated Decade Resistors were 
designed to fill this demand. 

In order to compensate for the inherent changing 
inductance of decade resistance windings, a double- 
switch mechanism is provided in these boxes so that 
when a resistance coil is removed from the circuit, a low- 
resistance copper coil of equal inductance is substituted. 
With careful design and workmanship, resistance boxes 
of constant inductance within 0.05 uh result. 

When continuously adjustable boxes are desired, the 
Type 669 Compensated Slide-Wire Resistor is used. 
Through unique design it has been possible to manufac- 
ture this unit with almost constant inductance at any 


position of the slide. 


FEATURES 


@ LOW AND CONSTANT ZERO INDUC- @ PROTECTED WINDINGS AND SWITCHES 
TANCE , : 
@ LOW ZERO RESISTANCE @ POSITIVE DETENT MECHANISM 
@ ACCURATELY ADJUSTED RESISTANCE @ SHIELDED CABINETS 
VALUES _ a P 
Sige! ot - ta a eee @ THREE SIZES: 0 to 11.1 ohms continu- 
@ LOW TEMPERATURE COEFFICIENT ously adjustable: $60.00; 0 to 111 ohms in 


@ LOW FREQUENCY ERROR... GOOD 0.1 ohm steps: $45.00; 0 to 111 ohms con- 
TO 1 Me. tinuously adjustable: $55.00 














@ Write for Bulletin 359 for Complete Information 


GENERAL RADIO COMPANY, Cambridge. Mass. 
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